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ABSTRACT
The purpose of this thesis is to identify and understand some of the factors at SBa-71 
(Santa Barbara, CA) which relate to the intensive marine resource specialization known 
for the Chumash Indians of the historic period. A modified ecological model, which 
includes processes relating to the acquisition, distribution, and consumption of resources, 
will be used. It is postulated that the political economy, resource management strategies 
and environmental conditions are critical to understanding cultural development that 
culminated in the historic Chumash.
Specific questions relating to SBa-71 include: a) What is the time span represented by the 
occupation of SBa-71?; b) What was the relative importance of marine and land resources 
in the subsistence economy?; and c) What environmental conditions or factors could 
effect these resources and how they are used? Technological and morphological analyses 
of the stone, bone and shell artifacts, midden constituent analyses, and 
paleoenvironmental reconstructions will be utilized in an attempt to answer these 
questions.
Previous research has centered on the idea that marine resource specialization could not 
have developed from a supposed terrestrial hunting orientation. This work attempts to 
understand the exact nature of the adaptations which occurred at SBa-71 before positing 
processual incongruities.
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INTRODUCTION
SBA-71 is located on the California coast just north of Goleta, California. It is situated on 
a relatively flat escarpment delineated by the two drainages of Tecolote Canyon and 
Winchester Canyon (See Map 1). During 1986 and 1987 I was working in Santa 
Barbara Channel Archaeology. When I returned to the University of Nevada, Las Vegas 
to begin graduate studies, I found that I was the only student with a background in 
coastal adaptions. Because of this background my advisor, Dr. Claude Warren, 
suggested that I attempt analysis of the archaeological data recovered from SBa-71. Dr. 
Warren conducted excavation of this site during the UNLV-UCLA field school in 
Archaeology and Education in 1971, funded through a grant from the National 
Foundation on the Arts and the Humanities (Grant # EO-4387-71-24). Funding for 
analysis of the artifacts never become available so I seemed to be the prime candidate for 
the task. Fortunately I participated in more recent excavations at the site as part of the 
Hyatt Hotel development, work which is still continuing.
Data from the previous and subsequent excavations which have occurred at SBa-71 will 
be cited at some points within this text to clarify or support portions of my research, but 
the main focus of this work will be analysis and interpretation of the collections derived 
from Warren’s 1971 excavations. Preliminary research suggests that this site dates to the 
period spanning A.D. 1 to A. D. 300 (Middle Period or "Hunting" Period) as defined in 
coastal California chronologies and so the data will provide some new insights into the 
period when marine resource specialization was developing.
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EVOLUTION OF ARCHAEOLOGICAL CHRONOLOGIES
Archaeological interest developed early in California; serious investigations were 
conducted from the 1920's to the present time. The earliest work concentrated on 
chronology building, while more recent research has begun to address questions relating 
to cultural processes. This section attempts to summarize and compare both regional and 
local coastal chronologies as a background to understanding of the differing theories 
proposed by various archaeologists. This proved to be a challenge because the authors 
considered here do not always use comparable archaeological classifications. In 
particular, Warren defines archaeological traditions, while Harrison uses phases (See 
Table 1), and Wallace describes horizons. Willey and Phillips classic work describes a 
phase as
an archaeological unit possessing traits sufficiently characteristic to distinguish it from 
other units similarly conceived, whether of the same or other cultures or civilizations, 
spatially limited to the order of magnitude of a locality or region and chronologically 
limited to a relatively brief interval of time
(1958:22).
A horizon is described as
a primarily spatial continuity represented by cultural traits and assemblages whose nature 
and mode of occurrence permit the assumption of a broad and rapid spread.
(1958:33)
In contrast to the horizontal nature of a horizon, a tradition is
a (primarily) temporal continuity represented by persistent configurations in single 
technologies or other systems of related forms
(1958:37)
A broader definition of this concept is commonly accepted by archaeologists to infer that 
a tradition is a long-term cultural continuum constituted by the successive phases of a 
single culture's development.
3
In the following sections trends which effect large areas of California, and local 
developments, are explored as a background to understanding of the complex maritime 
cultures known for the Santa Barbara Channel. Despite the differing classificatory 
schemes just described, the work of past researchers can be compared on several levels. 
Almost all of the schemes described here are given dates in years before the present, or 
have been 14Carbon dated. Therefore it is valid to compare them in chronological terms. 
General trends on both a local and regional level can also be derived from this previous 
research as long as the goals of the archaeologists are clearly defined.
C alifornia Developments
W. J. Wallace (1955) was one of the first to recognize widespread "Cultural Horizons" 
which shared a core of basic traits. His definition of these broad horizons is based on 
typical or "normal" elements rather than on a particular range of traits. While lacking the 
chronological precision sought by most archaeologists of his time, Wallaces sequence 
remains valid as a broad outline of prehistory in southern California.
His Horizon 1 is comparable to the San Dieguito, Angeles Mesa, Malaga Cove 1, "Los 
Angeles Man" and Rancho La Brea materials recovered and named by others. Horizon 
n, the so-called 'Millingstone Horizon’ is characterized by extensive use of millingstones 
and core tools, a paucity of projectile points, cogged stones, and bone and shell artifacts. 
Burials are commonly interred under platforms of rocks and millingstones with few grave 
goods. Subsistence was diverse, including reliance on shellfish and vegetal resources, 
with hunting and fishing of less importance. During the 1940's and 1950’s this 
Millingstone Horizon was documented for most of southern California. Sites such as 
Zuma Creek (S.L. Peck 1949) and Zuma Mesa (Ruby 1961) were found to be very 
similar to Topanga 13 sites which had been documented in more southerly areas. Moratto 
(1984) feels these sites are all parts of a single component which is approximately 3000-
5000 years old. The Glen Annie site (R.C. Owen 1960) is also related to the Topanga 
Complex. This extensive shell midden site, which overlooks the Goleta Slough, has 
produced C-14 dates of 6380± 120 and 7270± 120 years B.P. These sites all share a 
millingstone technology, a mortuary pattern of burial under millingstone cairns and 
indications of a diverse subsistence economy. Floral and faunal remains from these sites 
include seeds and other vegetal foods, fish, molluscs, waterfowl and land and sea 
mammals taken from diverse marine, seashore, slough and terrestrial environments. 
Moratto (1984) says the coastal millingstone components share basic technologic and 
stylistic traits with inland Topanga Complex sites. He believes the two assemblages were 
probably left behind by culturally, or even socially related peoples. He says the Topanga 
and coastal Millingstone components may represent seasonal use of different resource 
areas by a single, mobile population.
During Horizon III projectile points and faunal remains become more abundant, 
indicating an increased dependence on both land and sea mammals. A shift from 
millingstone and mano to mortar and pestle may indicate an increased reliance on acorns. 
Mortuary customs become much more diverse, including both cremation and diverse 
types of burial. This Horizon is comparable with Rogers 'Hunting Culture' and La Jolla 
II.
Horizon IV was characterized by dense populations and cultural elaboration. Skillfully 
made artifacts are typical. An increased use of bow and arrow is inferred. Circular shell 
fishhooks, generous use of asphaltum and numerous bone and shell artifacts are typical. 
Intensive fishing and sea mammal hunting are accompanied by a continuing interest in 
shellfish collecting. Flexed burials are the norm in northerly areas, while cremation was 
practiced in the south. Canaliiio and San Luis Rey cultures are included in this horizon.
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Wallaces work seems to have influenced that of C.Warren. But while Wallace uses the 
concept of horizons, Warren has defined three cultural traditions for southern California. 
The earliest tradition, the San Dieguito, is characterized by a wide range of scraper types, 
leaf-shaped knives or large points of several types, and leaf-shaped, lanceolate and 
shouldered points in smaller numbers. Crescentics, often eccentric in form, 
hammerstones, and a few flake tools are also found. No grinding tools are associated 
with this tradition. Radiocarbon dates indicate this tradition dates from 7000 B.C. to 
about 5500 B.C. (Warren 1968:2) The geographic distribution and ecological adaptation 
of this tradition are not well documented. Warren feels this tradition covered much of 
western San Diego county, but the extent may be greater.
The Encinitas tradition is comparable to Rogers Oak Grove period (See Table 1). Sites of 
this tradition contain crude, percussion flaked stone tools, including chopping, scraping 
and cutting tools, and hammerstones. Projectile points are rare, crudely made, and large. 
Warren suggests these are dart points, rather than arrow points. Manos and 
millingstones are the typical groundstone types encountered, while "doughnut stones", 
discs, and cogged stones are found occasionally. Charmstones and stone sculptures are 
found occasionally in the more northerly areas. A few bone tools, such as awls and 
pressure flakers are sometimes found, as well as bone beads, and possibly atl atl hooks. 
Shell items include beads, pendants, and abalone shell dishes. These items are rare, but 
are more common in the north. Evidence for the use of basketry is found in tarring 
pebbles and impressions in asphaltum. Loosely flexed burials are characteristic, but 
extended burials are also found. Stone cairns, often containing millingstones, are 
sometimes placed over the burials. Grave goods are few, but include shell beads and 
millingstones. The timespan for this tradition ranges from around 5500 B.C. until about 
1 A.D. in San Diego county, but terminates between 3000 and 1500 B.C. in Santa 
Barbara county (Warren 1968:2). Warren says that the influences of two different
cultural traditions are recognizable in the Los Angeles area by about 3000-2500 B.C.
The Campbell Tradition can be most clearly documented for the Santa Barbara coastal 
region. It can be compared to Rogers 'Hunting People' (See Table 1). Typical artifacts 
are side notched, stemmed and lanceolate or leaf-shaped points, larger knives, and 
various flake scrapers and drilling implements. Hopper mortars, stone bowls, and 
mortar and pestles occur for the first time. Shell, bone, and stone beads and ornaments 
of new design first occur in association with this cultural tradition. Burials are generally 
flexed. D.B. Rogers (1929) reports flexed burials, face down with heads pointing west, 
while W.M. Harrison and E.S. Harrison (1966) report flexed burials on their back or 
side, usually oriented toward the north. Cairns of rock and milling tools often cover 
burials. Abalone shell dishes sometimes occur with the burials. Warren says this 
tradition begins around 3000 B.C.
Warren says that the Campbell Tradition resulted from the fusion of the Encinitas culture 
of the Santa Barbara area and an intrusive culture with a well developed hunting 
technology. The two groups would occupy the same space contemporaneously for as 
long as it took for acculturation to occur (personal communication 1992)). As was stated 
earlier, some California researchers believe that the technical differences which are 
attributed to various cultural traditions by some of the authors discussed here, are actually 
representative of specialized site functions (Moratto 1984; Glassow 1975)
The final tradition described by Warren is that of the Chumash (Table 1). This culture 
was characterized by a highly developed technology, elaboration of utilitarian objects, 
and numerous "effigies", ornaments, and ceremonial and/or artistic items. Pecked and 
ground items are common, including bowls, mortars and pestles, stone bowls, grooved 
stones, doughnut stones, stone beads, pendants, pipes, and tubes. Chipped stone items
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include small and large projectile points, which usually have convex or concave bases, 
drills, and a wide assortment of scraping and cutting tools. Bone awls, fishhooks, 
whistles, and tubes with shell bead overlay are found. Shell fishhooks, abalone shell 
bowls, and large numbers of shell beads and ornaments are also characteristic of the 
Chumash tradition.
S.R. Ragir's (1972) work in the central California delta area resulted in comparisons of 
her Windmiller archaeological assemblage to assemblages from other southern California 
and Great Basin sites. The absolute age of Windmiller sites are uncertain because of 
contradictions on dates obtained from different materials such as charcoal, wood, shell 
and bone. However, strong similarities to Rogers Oak Grove Culture of the Santa 
Barbara region support her claim for dates ranging from 7,000 to 4,000 years ago for the 
beginning of her Windmiller occupation (1972:122-123). Ragir feels a 5,000 B.P. date 
is more likely for her Windmiller occupations. Early Carbon-14 dates on marine shell 
from the Glen Annie site in the Goleta Valley suggest a somewhat earlier occupation in 
the more southerly areas (Wallace 1955:121). Heizer goes as far as to state that an "Early 
California Culture" type with characteristics similar to the Windmiller and Oak Grove 
occupations extended from the Mokelumne River region, south to the Tehachapis and 
then to the area between Santa Barbara and Point Sal (Heizer 1949:35).
Interest in the maritime cultures of the Santa Barbara coast developed quite early. 
Antiquities collectors excavated late prehistoric cemeteries for artifacts to display in 
Museums throughout the country. These antiquarians weren't interested in developing 
chronologies or understanding the cultures they were unearthing. Rather, they were 
interested in collecting unusual artifacts. D.B. Rogers (1929) investigations represent the 
first systematic archaeological studies of Santa Barbara coastal cultures.
David Banks Rogers
The first archaeological investigation conducted at SBa-71 was carried out by David 
Banks Rogers in 1929. He called the site Winchester No. 3. Rogers felt that this site 
was occupied by three different peoples (See Table 1). First the "Oak Grove" people 
lived there for a long time period, despite storms which converted the clay into mud, and 
into which their heavy household utensils sank. The Oak Grove cultures are so named 
because many villages were located in oak groves on the crest of high hills adjacent to the 
mountains and usually fairly distant from the sea. Rogers felt the climate was much 
different from that of the present; this was a time of tempestuous storms and higher 
annual rainfall than is now common. He felt these conditions prevailed long after the 
close of the Pleistocene. Rogers believed the Oak Grove people were geographically 
isolated and so didn't have to fear invasion (Rogers 1929:343-344). The Oak Grove 
people lived in small villages composed of from 5-20 semi-subterranean dirt-banked 
huts.
Burials were always laid at full length and were usually interred at a depth of 
approximately 30". Few personal belongings are found in the graves and these are 
usually "flint weapons" and tools. Red ochre was used in abundance probably as a 
"...thick paint over the body before it was deposited in the grave" (Rogers 1929:346). 
Over the graves is usually found an aggregation of stones. A favorite arrangement was a 
circular platform composed of small, flat beach stones. These platforms often contained 
groundstone items such as metates and manos. Sometimes Haliotis shells were found at 
the chin of the skeleton. The graves offered no indication of social distinctions.
The most common artifacts of this period were of ground stone. Early metate forms were 
unshaped except for the elliptical concavity formed from use. Later in the period crude
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shaping is noted by Rogers in roughly elliptical forms (1929:350). The manos also 
evolved through time and were usually shaped to an ovoid form. Near the end of this 
period crude mortars and pestles appear, but the metate remains the most common type. 
Large flake tools and bifaces are found in some burial associations. Rogers says that 
except to "...the most savage mind and hand, they appear very inadequate" and describes 
the projectile points as being "...unmatched in the crudity of their finish" (1929:353). 
The bones of sea mammals and fish are rare during this time and Rogers proposes that 
the people lacked the seaworthy vessels and the skill necessary for surf fishing. Shellfish 
are the most common midden constituents.
The evidence for evolutionary change in the groundstone technology, which is either the 
result of a long time lapse or the result of the influence of an intrusive people, is cited as 
evidence for a long period of occupation for the Oak Grove people. At the close of the 
period Rogers feels the "Oak Grove race of peoples totally disappeared". After a hiatus 
of hundreds of years, a second racially distinct population replaced the Oak Grove 
people. Rogers said the first appearance of these people occurred "...well within the 
Christian era." (1929:357). He had no C14 dates to help refine his chronology.
Rogers defines the environmental conditions for these times as much different from those 
of Oak Grove times. The downpours had abated and well defined drainage channels had 
formed. Sites were located on headlands near the mouths of the newly formed canyons, 
or upon hillocks bordering the larger esteros. Rogers skeletal analyses indicated "...a 
stalwart, athletic people, with short heads, high brows and massive features" (1929:357). 
Characteristic of them are well-made and 'business-like' weapons which lack the fine 
finish of the Canaliiio flint technology. Large bifaces are also characteristic of this 
period. Rogers felt these were too large to tip missiles and so were probably hand tools 
or 'spear heads'. These spears were judged to have been the favored weapon based on
their high frequency of occurrence. Smaller bifaces also occur. These are variable in 
form, but the most common shape was the broad, leaf shape. Scimitar shapes are also 
reported by Rogers. These may be the type now commonly referred to as 'crescents’. 
Arrowheads are described as heavy, broad and 'wickedly barbed', only remotely 
resembling those of the later Canaliiio peoples. These well designed points, hafted with 
asphaltum are cited by Rogers as a "...mute but positive evidence that they had once 
served an active, truculent race of warriors and hunters" (1929:358).
The midden from these sites contains large amounts of bone, including deer, elk, puma, 
black bear, grizzly bear and smaller animals. Also present were seal and sea elephant, 
and some fish remains. Shellfish were still common with Tivela being prominent, while 
Polinices ran second. As evidence for the older age of these materials Rogers sites the 
disintegration of most of these remains. Some show calcereous deposits.
The settlements of these people are few and far-between when compared to those who 
came before and after them, but were usually of large extent. Some are nearly a mile in 
length. Generally, camp refuse is distributed in a very uniform matter, no centralized 
kitchen middens were observed by Rogers for sites of these people. He found no traces 
of dwelling and concluded that they may have been "...only skins supported upon poles" 
(1929:360).
The Hunting People had different burial practices from those who had come before them. 
The burials were not as congested as those found in Canaliiio cemeteries and there was 
no tendency to displace older burials to make room for the more recent ones. The bodies 
were buried in an "embryonic" posture and lay face down, usually with the head pointing 
west. Grave goods were "...a few of their personal belongings" (1929:360). Over some 
graves were extensive rock platforms, often containing 'household utensils', especially
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groundstone.
The basket mortar and pestle become common grinding tools during this time, although 
they had none of the 'artistic perfection' of those of the Canalinos. Stone bowls are also 
common. Items of personal adornment include massive stone and shell beads. Red 
ochre is found everywhere. Haliotis shells filled with ochre are common burial 
accompaniments. Asphaltum was in common use; many broken tools and utensils are 
repaired and weapons were hafted with it. Application stones are commonly found. 
Rogers believed the Hunting People were amalgamated with the 3rd Culture people (the 
Canaliiio), who were in full possession of the entire region by 1000 A.D.
The Canaliiio lived in an environment that was basically the same as that of today, 
according to Rogers. Narrow canyons had formed to accommodate lessened drainage. 
These couldn’t maintain an open outlet to the sea and siltation began. Brackish, marshy 
esteros formed on these channels and most sites were located on or near them. Sooty, 
black soil is characteristic of these sites.
Inland settlements were also noted by Rogers for these times; he said they were probably 
temporary camps which were occupied for short periods, but over a long period of time. 
He felt these sites were probably used "...to secure some form of staple food" 
(1929:369). Rogers describes these people as having risen far above their predecessors 
in their art at least. He states that they might have achieved "...a fair degree of culture" if 
they had been left alone (1929:369).
Dwellings are described as circular, with a fireplace in the center filled with burned bone, 
shell, broken tools, etc. Rogers feels the huts were built entirely of perishable materials 
and were from 12-20' in diameter. Friar Pedro Font, historian of de Anza’s 1775-1776
13
expedition describes one as follows:
I once approached a hunt that stood open, in order to examine its construction,which of 
all the huts I had seen along the whole journey, is the best. The form is round, very 
spacious, large and high, the shape of half an orange. In the center of the top of the hut 
was an opening for the admission of light. It also serves for a chimney, through which 
the smoke escapes from the fire they make in the center of the habitation. In some of 
these huts there are, along the sides two or three apertures, like small windows. The 
framework of all are strong poles bent towards the center of the top. The walls are of 
coarse, dried grass or tules, which is woven between the poles. In the doorway there is a 
curtain made of palm leaves or tules. This closes from within, after the manner of a 
screen. On the outside is another which they fasten with a whalebone or a stick.
Rogers describes the refuse heap as "...the most conspicuous feature of the village" 
(1929:373). These consisted of large amounts of fish, seal, porpoise, crab and shellfish. 
These heaps sometimes covered the surface to a depth of six feet
The temescal or sweathouse was found in every village, according to Rogers, He 
recognized these during excavation as partially subterranean circular features, with the 
floor being 2-3 feet below the surface. The framework was probably similar to that used 
for residential structures except the temescals were banked with earth to retain heat. The 
floor was covered with ashes and charred wood in layers reaching up to two feet in 
depth. Rogers says the sweathouse was exclusively male domain.
Cemeteries were usually in the center of the villages, surrounded by the residential 
portion. These often commanded a prominent view of a mountain, the ocean, or both. 
Burial were interred in flexed positions, face down, on either side, with the heads 
pointing in all directions. Some portions were more thickly occupied than others and 
burials were often removed to make room for others. These were carefully replaced, but 
not in their original positions. In some villages the graves were covered with whalebone 
scapula or with a pavement of stones. Rogers believed that all villages had two 
cemeteries, one for men and one for women. Common grave goods for warriors
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included weapons and heavy personal adornments. Women lay among household 
utensils and more refined personal adornments than were common for men. Infants were 
surrounded by trinkets, toys, and often a miniature canoe. Random burials were 
occasionally found throughout village sites and sometimes even under the floor of huts.
A long list of artifacts is described by Rogers for the Canalino. The basket mortar is 
adapted from the Hunting People, but was considerably modified. Instead of a natural 
slab, a well shaped circular rock was used. This was shaped on both the inside and 
outside and was flattened on the bottom. After the mortar was shaped, the basket was 
attached with asphaltum. The pestles used with these mortars are described by Rogers as 
"works of art". These are usually true cylinders which taper to form an apex at one end. 
The other end has a broad, flattened convex surface. Some were decorated. Two types 
of bowls were used; one was oblate-spheriodal in contour, and the other had the form of 
inverted, truncated cones (’flowerpots'). These were often decorated with shell inlay. 
Ollas were another type of container commonly used. These were globular in form and 
thin-walled. The rims were often decorated with hatchures. Ollas were usually made of 
steatite; the nearest source of this stone is Catalina Island. Rogers believes these were 
traded for in their finished form. Other vessels included small, shallow bowls of 
serpentine or staurotide. These commonly accompanied burials and were filled with 
beads or ornaments. Flat, steatite "comals", similar to Southwestern types, are also 
found. These are often made from broken olla fragments. Abalone shells with the holes 
plugged with asphaltum probably served as individual dishes. Basketry was also highly 
developed.
Flint drills are also common. These vary considerably in size depending on the use. 
Uses could include drilling holes in planks for canoes, drilling pipes, drilling beads and 
drilling ornaments.
Bone implements are also found in profusion. These include awls, perforators, hair 
ornaments and perhaps some were used as knives or dirks.
A wide variety of fishing tackle is also common to the Canalino. This includes notched 
or grooved stones for net sinkers, bone and shell circular fishhooks, and bone compound 
fishhook components.
All kinds of flake tools were in use by the Canalino, as were 'knives' and 'spear heads'. 
These tools were generally smaller than those of the Hunting People and were of a finer 
finish. Arrowheads were thin, delicate and beautifully made. Rogers felt these were 
primarily adapted for the taking of fish, birds and smaller mammals.
Personal ornamentation seems to have been very important to the Chumash. Hair and ear 
ornaments, spangles and beads are all common. Beads were extremely diverse in both 
construction material and form. Stone, bone and of course shell beads abound in these 
sites. Olivella biplicata beads are the most common types, some burials were interred 
with thousands of shell beads. Whole Olivella shells also often accompany burials. 
Beads were the most common medium of barter and exchange to the prehistoric 
Canalino. These have been found at great distances from their point of origin.
Rogers associates certain other artifacts with use by the shaman. These include whistles, 
rock crystals, pipes, and charmstones or effigy stones.
Rogers’ three phases were defined based on stratification at key sites and by inferred 
differences in economic patterns. He proposed separate migrations to account for his 
successive cultures. He felt the Oak Grove people succumbed to disease, or moved away
before the arrival of the Hunting People. The Hunting People were assimilated in place 
by the Canalino. While his migration theories haven't been supported by later data, his 
cultural succession outline still appears valid, and forms the basis for most later 
refinements of Chumash prehistory.
R .L. Olson
Rogers outline was further refined by Olson (1930), but he separated mainland and island 
development (See Table 1). Olsons greatest contribution may be in his implication that 
the Santa Barbara cultures had developed in place "even though the tribal or linguistic 
groups may have changed a number of times" (1930:20).
G.F. C arte r
Carters (1941) excavations at Point Sal document a continuous development from 
Hunting to Canalino peoples. This further supports the view that Chumash culture 
evolved, at least in part, from 'Hunting' antecedents. An unusual cemetery was exposed 
by Carter. Of 147 burials, half lacked mandibles; 71% of all skulls were broken; and the 
foramen magnum was enlarged in 61% of the skulls. 69% of all the skeletons found 
were similarly disturbed, yet none showed evidence of postintemment disturbance. 
Carter explains this as ritual mutilation of the corpses, but these burials could also be the 
result of hostilities.
P.C. O rr
Orr (1941) conducted excavations at Mescalitan Island (SBa-46) near the mouth of Goleta 
Slough. He refined D.B. Rogers chronology into Early, Middle and Late units which 
were distinguished by mortuary patterns and by types and relative numbers of artifacts 
such as shell ornaments and steatite vessels (See Table 1). Since there was no apparent 
hiatus between Early and Late, Orr's sequence was said to "chronicle Chumash
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prehistory."
W.M. H arrison
Harrisons work at Mikiw (SBa-78) further refined Rogers chronology with some 
interesting variations. During his Goleta Phase (See Table 1), around 5100-4500 B.C. 
the Oak Grove or Millingstone people arrive on the Santa Barbara coast. After a gap in 
the archaeological record the Oak Grove occupation resumes with the El Capitan phase 
(3350-1950 B.C.). Both of these phases reflect a land-oriented economy based mainly 
on vegetal foods, with little use of small mammals and littoral resources according to 
Harrison. These kinds of subsistence patterns and the large number of millingstones 
recovered led him to postulate that the Oak Grove people had come from the inland 
deserts (1964:365).
During his Extranos Phase the Hunting People moved into the area at circa 2900 B.C. 
Harrison feels the two societies coexisted in the same area for 1000 years. He finds 
phases of each, dating between 3000-2500 B.C. occurring in identical environments near 
the Goleta Slough. While his Oak Grove economy was land-based, his Hunting People 
exploited the sea. Bones of seal, poipoise, dolphin, whales, swordfish and sharks, plus 
large shell accumulations found at the Aerophysics Site (SBa-53) and the Corona del Mar 
(SBa-54) sites attest to a marine orientation. Harrison (1964) says in his dissertation that 
this phase couldn't have its origins in mainland California because it lacks any evidence 
of a maritime cultural expression. Instead he says the Hunting People came by boat from 
Alaska! By 2000 B.C. the Hunting and Oak Grove people merge into a single Rincon 
Phase (ca. 1950-1450) B.C.). This is the beginning of Canalino culture for Harrison. 
Thereafter the Canalino evolved as a single group ancestral to the Historic Chumash 
(Harrison 1964:376).
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Chester King
Chester King, in his doctoral dissertation "The Evolution of Chumash Society" (1981), 
has constructed a detailed chronological sequence based on grave lot sedation. Temporal 
control was provided by stratigraphy, radiocarbon and obsidian hydration dating, cross­
dating, and by seriating the lots themselves. This chronology is in common use by many 
Santa Barbara area archaeologists. King mainly uses changes in shell beads and 
ornaments to produce his sequence. This is divided into Early, Middle and Late time 
periods (see Table 1). Each period is divided into phases, and each phase into finer 
subdivision. The two C-14 dates already processed for SBa-71 place this site in Kings 
Middle Period, Phase 2, Subdivision b. Kings chronology has many similarities to 
central California chronologies. The increasing frequency of southern California beads 
and ornaments found in central California probably indicates increasing economic 
integration of the two areas through time.
Kings Early Period (>5000-1000 B.C.) includes the cultural units previously described 
as Oak Grove and Hunting people by Rogers. Characteristic artifacts include: rectangular 
beads of Olivella and Mytilus, and 2 holed Haliotis ornaments. These are associated in 
mortuary/midden contexts which dates earlier than 1000 B.C.
At present the type 2b (thick rectangle) Olivella beads, the two Haliotis bead 
types, and the square mussel bead are limited to these cultural phases, and 
appear to reflect a widespread temporal horizon.
(Bennyhoff and Heizer 1958:65)
King says subsequent research has substantiated Bennyhoff and Heizers observations of 
a temporal horizon covering most of California and western Nevada. On the Santa 
Barbara Channel Early Period collections are also characterized by clam disc beads, stone 
disc and cylinder beads, and whole Olivella shells with both the spires and the bases 
ground or chipped off. King divides his Early Period into three phases (See Table 1).
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Chronologically, Kings Early Period can be compared with all of Rogers Oak Grove 
Period and most of his Hunting Period; also Harrisons and Olsons Early Period, the 
Millingstone Horizon and most of the Intermediate Period of Wallace, and most of the 
Dunedweller Period of Orr. The reader is referred to Kings dissertation for more 
discussion of the various phases and sub-phases of his chronology.
The Middle Period of Kings chronology is characterized by a change from rectangular 
Olivella and Abalone beads to circular (disc) beads, and from 2-holed Abalone pendants 
to 1-holed pendants. More types of ornaments are used in every phase than during the 
Early Period. There are also more differences between different areas of California in the 
types of beads and ornaments which were used than during the previous period. 
Keyhole limpet (Megathura crenulata ) ornaments are first used at the beginning of the 
Middle Period. These ornaments went through a series of regular changes, which King 
believes are good indicators of different phases of the Middle Period (1980:54). 
Megathura ornaments are virtually non-existent in Late Period contexts.
Shell beads generally change from the rectangular to the round form in the Middle Period, 
Olivella biplicata shells with diagonally ground spires become common, as do punched 
beads of Trivia and other small cowries. Abalone disc beads are common in early Middle 
Period contexts. Large bone and stone beads occur relatively frequently in M3-M5 burial 
lots.
King defines five phases for his Middle Period and the reader is referred to his 
dissertation for descriptions of the changes in artifact types and frequencies from circa 
1450 B.C. to 1150 A.D. (1980:62). The period/phase which King believes represents 
the principal occupation at SBa-71 is M2 (See Table 1). During this time Olivella saucer 
beads are often found in association with Megathura ornaments and Abalone disc beads.
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Small, triangular Haliotis ornaments which are double perforated are also characteristic. 
About half retain their epidermis during M2a. Spire-ground Olivella beads are common 
in M2a contexts, but become rare by M2b. These are never common afterwards. During 
phase M l large clam ornaments are common, during M2 large Abalone ornaments 
become more popular. Pendants with punctate designs, which had been common during 
M l, become less popular during M2. During M2 Bone ornaments virtually cease to be 
made.
SBa-71 is the type site for Kings M2b phase. He examined the burial lots recovered by 
D.B. Rogers (75 individuals) in 1928 and also looked at 20 burials from SRI-6. King 
feels that the traits which Rogers recognized as being diagnostic of his Oak Grove and 
Hunting Periods were actually associated with the use of the site during phase M2b 
(1980:30). These include the use of manos and metates, and the presence of burials 
outside the cemetery area. He states that "The predominance throughout SBa-71 of 
artifacts characteristic of Phase M2b indicates that most of the prehistoric cultural deposit 
at the site resulted from a single settlement occupied at that time." (King 1980b:30). The 
following is a list of typical artifacts for the time period A.D. 1-A.D. 400 (Phase M2b):
• curved shell and curved bone fishhooks
• compound bone fishhooks
• bone gorges
• Olivella biplicata discs
• Abalone discs
• whole Olivella shells
• stone discs, barrels, globular and tube beads
• bone tubes and barrels from mammals and birds; perforated animal teeth
• round limpet ornaments
• Haliotis ornaments with 1-4 holes and no epidermis
• triangular pendants with epidermis
• circular ornaments with no epidermis
• some large Abalone ornaments with multiple holes
• large clam ornaments with holes near the edges
• land mammal bone haiipins, pins, "scepters", and sweatscrapers
• ritual objects, including stone vessels, stone pipes, charmstones and bone
whistles
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While phase M2b is not very well defined, King believes it represents a transition from 
M2a to M3. Two radiocarbon dates support this claim. A Tivela stultorum (clam) which 
underlay Feature 1 in Unit H-144 gave the date of 70-120 B.C. (2110 ± 90 B.P.), while 
shell from the cemetery produced a date of A.D. 220 (1790 ± 90 B.P.). Two sites from 
the lower-lying valley portions of Tecolote Canyon (SBa-72 and SBa-73) date to later 
parts of the Middle Period. A date of A.D. 320-390 (1710 ±90 B.P.) was obtained from 
the base of the M3 occupation at SBa-72 and the SBa-73 cemetery has been assigned to 
Phase M4 by King (1980:60). The terminal phases of the Middle Period are probably 
contemporary with the Middle-Late Period transition defined by Elasser for central 
California (1978). M4 and M5 are also contemporary with Pueblo I and Pueblo II 
periods which have been defined for the Southwest. This correlation is based on Pacific 
coast beads which have been recovered from Southwestern sites.
The Late Period begins about 1150 A.D. (See Table 1). It is marked by the occurrence of 
Olivella callus beads and clam disc and cylinder beads. The use of large stone beads is 
discontinued and Abalone ornament types are adapted to be strung together with beads on 
necklaces. The perforations on ornaments tend to be near the margins, whereas they 
were in the center in previous times. Asphaltum skirt weights were probably used only 
during the Late Period. The three phases of the Late Period are defined by changes in 
bead types. These are further refined into sub-phases (See Table 1) and sub-divisions of 
these phases. Kings dissertation provides more detailed information regarding these 
changes (1980:67-73). The Late Period, phase 2 ends with the colonization of the central 
Chumash Indians beginning in 1782. Late Period, phase 3 is characterized by introduced 
goods such as glass beads and iron tools. This period will be described in greater detail 
in the next section which includes what is known of the Chumash culture at the time of 
first contact
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Summary and Conclusions
While relatively accurate and detailed chronologies have been developed for the 
prehistoric Santa Barbara area, the question of the origins of particular cultural traditions 
is still debated. Because of the primarily terrestrial orientation of some of the earlier 
cultural groups, some authors have postulated that a marine orientation such as that of the 
historic Chumash could not have developed from them. Thus Harrisons conclusion that 
a group migrated from Alaska with a maritime orientation already built in. As Warren 
says, a group with a well developed hunting technology "...has built into its economy the 
productive system necessary for maritime hunting even though these may appear crude 
and not adapted to the environment (1968:8).
The technical differences between the Oak Grove and Hunting Peoples, which both 
Rogers and Harrison explain as cultural differences, "...seem better explained in terms of 
specialized site function than in terms of intrusive and autochthonous populations" 
according to Moratto (1984:140). These sites may represent seasonal activities of one 
mobile population. Glassow feels the "sudden appearance of a developed maritime 
economy", as evidenced at SBa-53, seems doubtful because of the evidence for gradual 
maritime evolution elsewhere in the region (Glassow et al 1975; Greenwood 1972; C. 
King 1981; Meighan 1959; Tartaglia 1976). This gradual evolution is particularly well 
documented on the Channel Islands, suggesting the maritime orientation was a local 
development and not intrusive. One problem related to the question of the origins of 
maritime specialization lies in varying definitions as to just what a maritime specialization 
is. People who utilize littoral resources cannot be considered to be specializing in the 
procurement of marine resources. They are just collecting an easily obtainable resource 
along the shore. Is a fishing specialization necessary to define marine resource 
specialization, or are those who hunt sea mammals specializing in the exploitation of
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marine resources? The ethnographic Chumash described in the following section utilized 
both sea mammals and fish. There seems to be no agreement on exactly what a 
prehistoric marine resource specialization is, or on how such a specialization might have 
developed on the Santa Barbara channel.
THE ETHNOGRAPHIC CHUMASH
Chumash culture is described by Moratto as being "...as elaborate as that of any hunter- 
gatherer society on earth." (Moratto 1984:118). They had a true maritime adaptation 
which emphasized sea mammal hunting and fishing, but also included shellfish collecting 
and the taking of land mammals and plant foods such as acorns and chia.
Under the Spanish Mission system traditional Chumash culture was destroyed very 
rapidly. The first ethnographic research conducted by M.R. Harrington during the 
1920’s describes a culture already greatly changed. This makes the accounts of explorers 
and early missionaries important, although the information they provide is limited.
Subsistence
Numerous accounts document the importance of fishing to the historic Chumash. They 
indicate the Chumash used hook and line, gill nets, beach seines, harpoons, spears and 
traps to capture various types of fish (Bolton 1931; Eastwood 1924; Simpson 1939). 
Harringtons informants (Craig 1967:119-120) describe harpooning from a canoe for 
seabass, barracuda and yellowtail. Rockfish were sought in deep water off the mainland 
coast and near the islands. They describe several types of hook and line fishing, 
including surf-fishing, pole-fishing and trolling.
The sea-going plank canoes of the Chumash were unique in North America, and were 
necessary for deep-water fishing. While sea-going dug-out canoes are known for the
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Northwest coast, their construction is very different from that of Chumash vessels. The 
Chumash tomol. or canoe was constructed of separate planks lashed together and caulked 
with asphaltum. Stone models which have been recovered from archaeological contexts 
indicate that both ends were sharp and raised, with a vertical drop in the gunwale aft of 
the stem and forward of the stem. Some canoes were as large as 25 feet. The larger 
canoes held up to 20 people. Size was evidently quite variable.
The degree to which the Chumash were dependent upon fish is not well documented. 
Descriptions of commonly recovered species indicate the Chumash utilized virtually all 
the environments where fish can be found on the Channel (C. King 1980a: 86). In the 
winter, however, fishing from open boats would have been limited. Coastal resources 
and stored foods were relied upon instead. Some of these coastal resources include 
birds, sea mammals, shellfish, crabs, and lobsters. The Guadalupe Fur Seal was 
probably the most important of the coastal resources and was particularly abundant on the 
islands. Non-marine resources were also important to the Chumash. C. King says that 
acorns probably provided more energy than any other non-marine resource (1980a:91). 
Sage seeds, Islay, Brodiaea bulbs, juniper berries and pine nuts were also utilized. Land 
animals such as deer, rabbits, jackrabbit, squirrels, gophers, badgers, quail, ducks, 
geese, and dogs were also a part of Chumash subsistence
Storage was very important because of the limited availability of most resources. Plant 
foods such as acoms were harvested during a relatively short period of time. Foods were 
stored in large baskets inside the house, and in seperate outside storage structures. 
Caches in dry caves are also reported. According to Chester King "...food storage 
enabled the Chumash to utilize the food resources which were only available during a 
short harvest season and to utilize resources which were not available every year" 
(1980a:95). King states in his dissertation that the effective use of food resources
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required a social system which could adequately maintain the food supplies.
Social Organization
Chumash social organization was similar to other southern and central California groups. 
Chumash villages all had chiefs (Chumash wot or wochal who inherited their positions. 
Chiefs enjoyed influence and honor to a high degree according to Harringtons 
informants. They repeatedly state that the chief received food and shell money from the 
people. He was "...head among the rich men." (Kroeber 1967:556). He alone was 
allowed more than one wife. One of the chiefs most important functions was to store up 
food for the purpose of putting on fiestas or ceremonial gatherings. These fiestas were 
managed by a man who was called paxa by the Chumash. The paxa was head of the 
'antap society. These men performed at fiestas, collected food and money for the chief, 
and maintained esoteric knowledge. Within the 'an tap society some specialized in 
particular dances or played instruments, while others such as the 'altipatisiwi specialized 
in herbs and poisons. He acted as the poisoner in a mystery of the winter solstice 
ceremony (Blackburn 1976:236-238). The wot had several other retainers at his 
command, including messengers and an executioner, according to one informant's 
account. Some of the large villages had more than one chief.
The work of Linda King (1969) at the Medea Creek cemetery is important because it 
indicates that social ranking may be inferred from archaeologically derived mortuary 
patterns. Two seperate areas of this cemetery displayed considerable variability of age, 
sex, depth of burial, position, orientation, and grave accompaniments. The eastern part 
of this cemetery consists of graves with few goods, while the graves of the western 
portion often contained conspicuous wealth. King interprets these differences as due to 
"...the use of those areas by kinship groups of differing statuses." (L. King 1969:27). 
Her work indicates that mortuary patterns can reflect social behavior. While this work
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was conducted at a Late period site, this type of research, when utilized on sites from 
earlier time periods, could tell us more about Chumash "social evolution" (Moratto 
1984:144).
Economics
A highly evolved economic system was stimulated by food acquisition and manufacturing 
activities according to C. King (1980a: 100). In 1792 Longinos Martinez observed:
All these Indians (Chumash) are fond of traffic and commerce. They trade frequently 
with those of the mountains, bringing them fish and beadwork, which they exchange for 
seeds and shawls (tapoles) of foxskin, and a kind of blanket made from the fibers of a 
plant which resembles cotton...When they trade for profit, beads circulate among them as 
if they were money, being strung on long threads, according to the greater or smaller 
wealth of each one... in everything they keep as much order as the most careful man who 
has accumulated some money.
(Simpson 1939:45-46)
Kroeber reports the Chumash had widespread trade relations with groups such as the 
Salinans (At'ap-alkulul), the Yokuts (Chiminimolich), the Alliklik, the Femandeno, the 
Gabrieleno, and perhaps with groups even farther away (the At'ap-lili'ish). Everything 
which was manufactured by specialists was bought and sold. C. King says that trade 
specialization was therefore the result of the existence of the economic system. His thesis 
is that this extreme development is the result of differences in resources available on the 
islands, on the coast, and the interior. These areas are relatively close together in the 
Santa Barbara region. By trading resources lacking in some environments the Chumash 
pooled their resources and encouraged the use of resources which were available in 
adjacent regions (1980).
Chester King defines certain artifacts whose primary use was in the maintenance of the 
economic system. Other artifacts aided in the maintenance of the political system or were 
used in religious ceremonies. Some objects were signs of personal or supernatural
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power. Informant testimony indicates that rough chipped Olivella discs or ancum were 
used as money. These beads were also called 'altaqas or s'owow. These kinds of shell 
beads weren't worn on the body and were stored in bowls around the walls of the house. 
Some informants say these were carried on top of the head. Other kinds of beads were 
purely for ornamentation and were often part of a womans dowry when she married. 
'Altaquas (or s'owow') were used as money in transactions involving food, raw materials 
and manufactured goods. Other beads were incorporated into items of personal 
adornment These were used as objects of value to pay fines, to gamble with, and to use 
as gifts when establishing political alliances.
Population
Population estimates for California in general and the Santa Barbara coast in particular are 
quite variable depending on the method or methods used to derive them. Some of these 
methods include ethnographies, village size estimates, and mission records. There can be 
problems when using any of these methods.
Cook and Heizer (1965) attempt to estimate population by measuring the area of sites 
located on maps compiled by D.B. Rogers (1929). They establish the slope of the graph 
of size against population, and then interpolate from this. The number of houses per site 
and the number of persons per house are also calculated. The final result is an estimated 
population of 20,400 persons for the coastal region only. This estimate did not include 
the Channel Islands or the interior Chumash villages. If these were added Cook and 
Heizers estimate would be closer to 25,000 individuals. Cook (1976) feels that this 
study may have overestimated the average number of houses per village and the average 
number of persons per house.
Cook uses circa 1770 mission records to refine some of the earlier estimates. The
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problem with these records is that by the time the Chumash were missionized their 
numbers had already been decimated by diseases contracted from contact with the 
Spanish (1976:25). Cook takes this into consideration and estimates a population of 
about 18,300 for the Chumash.
Another problem is encountered when population density is considered. The Chumash 
were extremely concentrated in coastal regions, but were less so in the interior areas. 
With a territorial area of approximately 5,000 square miles (See Map 2), a population of 
18,500 means an overall density of 3.7 persons per square mile. If the 25,000 estimate 
is used density would be about 5 persons per square mile. Whichever estimate is used, 
population densities are higher than most other hunting and gathering groups, and even 
surpass the densities of some agricultural peoples.
Moratto says the large population documented for the historic Chumash was only 
possible as a result of the intense economic activity of the Chumash:
Economic activities were so successful that Chumash villages counted as many as 1000 
residents - the most populous settlements in the aboriginal Far West.
(Moratto 1984:119)
Summary and Conclusions
The Chumash people which were first encountered by Spanish explorers and 
missionaries had developed a true marine resource dependent culture. Their elaborate 
fishing technology and the plank canoes, which were used to obtain fish and travel back 
and forth to the islands, were commented upon by virtually every observer. These 
people lived in villages of up to 1000 individuals, and had population densities 
comparable to some agricultural groups. While this marine specialization was very real, 
the Chumash also utilized many terrestrial resources, especially acorns. A widespread
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trade network helped to supply various resources to all areas of Chumash territory. 
Because so many foods were available seasonally trade allowed the available resources to 
be evenly distributed throughout the area. The storage of seasonally available foods also 
served to evenly distribute them throughout the year.
According to some researchers an elaborate social organization was necessary to 
distribute the various food resources, raw materials and manufactured goods necessary to 
Chumash life. Archaeological research at Late Period cemeteries supports ethnographic 
research which indicates that statuses were inherited along "noble" lines. The chief and 
other nobles were entitled to high degrees of prestige from commoners in return for their 
services.
How and why this marine resource specialization developed is a question which many 
archaeologists have attempted to address. Archaeological data from sites dating to 
periods when the transition to a marine resource specialization was taking place, such as 
SBa-71,can help us to understood how this transition took place.
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One of the major shortcomings of traditional ecological models is that they don't consider 
the human component. Most of these approaches have derived from animal studies 
which don't consider the distribution systems typical of human groups. These types of 
studies have been justified for use with foraging societies because these groups are 
generally considered to be "energy extracting" in contrast to agricultural societies which 
generally are considered to have "energy producing" economies. Energy extracting 
hunter/gatherers are assumed to be more closely aligned with environmental patterns and 
can therefore be more easily understood through models of animal ecology than 
horticultural or agricultural societies (Wenke 1981). Therefore most studies have 
collapsed almost all aspects of behavior into models of subsistence. The problem here is 
that when subsistence requirements are emphasized other resource management needs 
and constraints are often neglected. These include: information flow (Johnson 1978, 
Moore 1981, Root 1981); technological organization (Binford 1977, 1979); social 
relations of production (Bender 1978,1981); and population reproduction requirements 
(Wobst 1974, 1976).
Optimal foraging models assume variability in foraging group size will be adjusted to the 
specific resources being exploited so as to produce a maximal net rate of energy capture 
per individual while foraging. However, for human groups these kinds of models must 
also accommodate social process " . . .  which operates through levels of group 
organization beyond individual foraging activities" (Green and Sassamanl984:272-273).
Green and Sassaman (1984) have developed a model to study coastal adaptations of 
foraging peoples in the Carolina piedmont (S. Green and Kenneth E. Sassaman, 1984). 
In this model the authors have expanded the definition of the ecological study of
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economic processes to include "... the processes and patterns of resource management (ie 
selection and use) among human societies" (Green and Sassaman 1984:261). This 
extends the study of economy to encompass sociopolitical processes; including decision­
making processes and institutions which organize the acquisition, production, 
distribution and consumption of resources. Green and Sassaman call this "...an ecology 
of human economies via a political-economic framework" (Green and Sassaman 
1984:261).
Usually subsistence models involve least cost and least risk assumptions (cf 
Winterhalderand Smith 1981, Smith 1983, Bettinger 1991). Green and Sassaman feel 
that social demand and non-subsistence costs must be incorporated into these models to 
increase their explanatory value. The "external costs" of obtaining resources include both 
monetary costs (tributes, taxes, tariffs) and the social/political actions necessary to gain a 
resource (1984:262). The problem is in how to incorporate these costs into subsistence 
models. While input rates for production can be calculated given technological and labor 
resource factors, it is much more difficult to determine the factors effecting production 
demand. It is also necessary to know the factors effecting the organization and 
availability of labor and capital inputs. Green and Sassaman feel these kinds of costs 
cannot be incorporated into least-cost subsistence models. Their model assumes that 
human economic units must have both social and technological access to resources such 
as food, raw materials and finished products. The appropriate technology, capital and 
labor is necessary, but not sufficient, to access resources. Their model, then, has three 
interractive parts: political economy, resource management and environment These parts 
can all change and interract so as to cause change (See Fig 1).
To generate archaeological implications from this model the authors have described the 
components in terms of processes and patterns (See Fig 1). Patterns are the observable
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manifestations of the processes which archaeologists seek to understand through methods 
of inference and deduction.
Technology
The technological component of this model consists of the acquisition and use of non­
food resources. This entails the organization surrounding the use and management of 
technology towards these ends. Technological behavioral processes include: the 
acquisition, production and distribution of raw materials; the manufacture of tools; and 
the use of tools. Patterns resulting from these processes include: the spatial distribution 
of raw material sources, tools and by-products of tool manufacture and use; tool function; 
and the life cycles of tools.
Social Organization
This component of the model combines with technological organization to form the 
political economy. Social organization processes involve behavioral dimensions which 
structure the relationships between individuals, households, communities and societies. 
The essential process is social reproduction: the institutional mechanisms that perpetuate 
the social relations which guide the economy. Embedded in processes of social 
reproduction are mate exchange, information flow and labor cooperation. Patterns 
resulting from these processes include group size, group structure and flexibility, and 
group interraction. Because Green and Sassamans model highlights the dominant role 
social reproduction plays in regulating population change, demographic processes and 
patterns are part of the social organization component of their model.
Environment
In this model the political economy of a society relates to resource management via 
environmental processes and patterns. Environmental change is explained by reference to
34
processes such as succession.
Elements of environmental pattern which are most relevant to resource management 
strategies include productivity, stability/resilience, predictability and patchiness. These 
factors make up the empirical foundations of most ecological models of environment.
Resource Management
The resource management component of the model is divided into settlement and 
subsistence components. Aggregation, dispersal and group mobility are the most 
important settlement processes. The resulting patterns are defined as the spatio-temporal 
organization of social groups as represented by site distribution. Another settlement 
factor is site use, which can be seen in the functional variability of sites.
Subsistence processes include: food resource acquisition, production, distribution and 
consumption, and land use. These processes yield patterns relating to resource 
scheduling and spatial organization (resource catchment).
The Model Applied to SBa-71
The main goal of my research at SBa-71 was to understand the development of 
specialized maritime adaptations. A first step towards this understanding lies in defining 
what a marine resource specialization is. For our purposes specialized maritime 
adaptations are characterized by three main criteria: 1) Sea Mammal Hunting; 2) Ocean 
Fishing; and 3) Ocean Going Gaft.
There are several categories of evidence which would support the thesis that marine 
resource specialization was occurring at SBa-71 The presence within the archaeological 
assemblage of fishing implements such as curved shell fishhooks, bone gorges and barbs
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supports the proposal that boat fishing was happening at SBa-71. Curved shell 
fishhooks are characteristic of kelp bed fishing. They are used like a lure to obtain 
species which are a part of the offshore kelp bed environment (Craig 1967)). The 
presence of chipped stone drilling tools typically used in boat production, and of large 
projectiles suitable for the harpooning of sea mammals, are also good indicators that 
maritime specialization was occurring during the occupation of the site. Other evidence 
that boat production was happening include the presence of asphaltum applicators, lumps 
of raw asphaltum, and ideally, boat fragments.
Green and Sassaman (1984) suggest that the Carolina coastal cultures which they chose 
for their study began their development through initial exploitation of littoral resources, 
particularly shellfish. They continued to aggregate in larger and larger groups until 
permanent settlements were established. A similar scenario is postulated for the 
utilization of SBa-71. Seasonal aggregation to utilize shellfish was expanded to allow 
exploitation of sea mammals found along the shore. Boats were built to allow pursuit of 
increasingly wary marine mammals and deep ocean fish, and finally the marine 
specialization which incorporates all of these aspects evolved.
In the following sections the relationship between the model and the data is examined. 
The types of specific archaeological evidence which can be derived from the SBa-71 
excavation data, and how these data can be interpreted in terms of the components of the 
model are discussed.
Technology
There was good evidence relating to technology at SBa-71 because the archaeological 
patterning relating to this portion of the model is comprised mainly of stone artifacts, 
which are more durable than other types of remains. Archaeological patterns at SBa-71
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Figure 1 : Diagramatic Representation of the Model
which might yield information about technology include: the distribution of cherts, 
obsidian, and other stone such as steatite at the site and the location of the sources of 
these materials in relation to the site; the types of tools found at the site and the by­
products of their manufacture and use; the functions of the different tool types; and the 
life cycles of these tools. It is proposed that a group with a developing marine 
specialization, would find boats indispensable. Therefore the presence of tools
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demonstrated to have a function in boat construction would be good evidence in favor of 
the proposition that acquisition of marine resources was important to the inhabitants of 
the site.
Evidence for specialized production in beadmaking technology has been demonstrated for 
the Late Period by Kowta (1961) at Goleta slough, and by Arnold (1983) for the Channel 
Islands. In particular bladelet production utilizing a particular core technology has been 
demonstrated. Evidence which would support this type of specialized production 
includes: the presence of particular types of cores used in this production, and the 
presence of high frequencies of bladelets and/or bladelet drills in the archaeological 
collections.
Tool life cycles must also be considered. Are particular types of tools re-used after 
breakage? The tool assemblage will be examined to determine if tools such as bifaces are 
re-worked and re-used after breakage.
Analysis of the debitage recovered from SBa-71 can answer questions such as: l)Was the 
predominant activity at the site geared toward tool production or towards core reduction? 
The predominance of debitage relating to tool production would support the thesis that the 
site functioned as a habitation, while the predominance of core reduction debris would 
indicate quarrying activities were the main activity at the site. Sullivan and Rozen (1985) 
suggest that the types of debitage recovered from archaeological sites can predict the 
kinds of activities occurring there. Specialized sites, such as raw material acquisition 
sites, are linked with higher proportions of artifacts such as cores, and primary and 
secondary percussion flakes, while multi-use sites such as villages should contain higher 
proportions of finished tools and pressure flakes.
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Social Organization
The data relating to social organization is not as good as that relating to technology. To 
obtain adequate information about the size of the group occupying SBa-71 the whole site 
would have had to be excavated. This was obviously not possible. Some information 
along these lines may be obtained from the analysis of cemetery data. However, most of 
the cemetery was excavated by Rogers in 1929 and data relating to associated grave 
goods and exact positions of burial are limited. Linda King believes that her analysis of 
the Medea Creek burial data indicate that in the Late Period of Canalino prehistory status 
was inherited within a noble or chiefly line. These noble burials not only had large 
quantities of grave goods, they were also buried in particular sections of the cemetery 
reserved for these groups. Even small children were buried in these areas, and were 
associated with large amounts of grave goods. If Kings thesis is correct, similar kinds of 
spatial segregation of burials, when found at other sites, could be an indication of chiefly 
inheritance. If the burials with large amounts of grave goods were not clustered in a 
particular area this would be an indication that any status was achieved rather than 
inherited.
Some California researchers have suggested that developing trade networks would 
necessite more complex forms of political organization ( C. King 1980). Evidence for 
interaction with other groups, such as imported obsidian from the Sierra Nevadas or 
steatite from Catalina Island lend credence to the idea that a developing trade system was 
in place even before the Middle Period. The presence of obsidian at most Santa Barbara 
Channel sites through a long period of prehistory indicates that some type of exchange 
was taking place between the Channel occupants and other California groups through a 
long period of time. However, little is known about the organization of this interraction.
Kings data indicates that by late prehistoric to protohistoric times the development of
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institutional control of trade relationships was well in place (C. King 1980). These trade 
relationships depended on the exchange of particular types of shell beads which were 
produced for this express purpose. These types were separate from those used for 
personnal ornamentation. Evidence for the existence of these types of institutions at SBa- 
71 would consist of the presence of "trade beads" at SBa-71.
Data reflecting demographic patterns is particularly lacking for the period in question 
(Middle Period). Very few sites dating to this period have been recorded in Santa 
Barbara county, so that the land-use patterns of these groups are little known. Questions 
relating to numbers of population during this period and to how these groups were spread 
out on the land cannot be answered without an accurate record of Middle Period sites on 
both the coast and in inland areas. Too little is known of the amounts and types of use 
the inland areas saw (Glassow 1986).
Environment
Detailed descriptions of paleo-environment for the Santa Barbara channel area in general 
have been produced through several different methods. These include varved sediment 
analysis, pollen analysis, etc. These kinds of analyses can answer questions about the 
productivity of particular environmental niches, the patterns of stability/resilience through 
time, the predictability of certain resources, and how they are spread across the 
landscape. With the massive changes wrought by agriculture and introduced plant 
species during the recent history of California environmental reconstructions are the only 
source of information relating to prehistoric environment.
Resource Management
Study of settlement processes such as aggregation, dispersal and group mobility require
that information about the spatio-temporal organization of social groups be available. As
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stated earlier, because so few sites of this time period have been recorded, it is not 
possible to make many inferences about site distribution. Information relating to site use, 
on the other hand, should be obtainable for SBa-71.
Subsistence processes should also be discemable with the data obtained from SBa-71. 
The acquisition, distribution, production and consumption of resources at SBa-71 should 
be reflected in the archaeological patterning. If marine resource specialization were 
developing during the time the site was occupied, this should be reflected in increasing 
amounts of ocean foods such as fish and sea mammals, in comparison to land based 
foods such as land mammals and shellfish, which were recovered from the site midden 
remains.
Summary
Interpretation of the SBa-71 archaeological data will be attempted utilizing an economic
model which also considers sociopolitical processes. Many archaeologists feel that
during the time of the main SBa-71 occupation (ca. A.D. 1 to A.D. 300) Santa Barbara
Channel coastal occupations were characterized by a land-based hunting focus (Rogers
1929). Some feel that the specialized marine resource adaptations known from late
prehistoric archaeological sites and from contact period descriptions couldn't have
developed from these hunting precedents. Warren believes that the cultures ancestral to
the ethnographic Chumash resulted from the fusion of a collecting and processing
economy (his Encinitas tradition) and an incoming hunting specialized culture. The
group with the "hunting focus" already had most of the technology necessary for
utilization of marine resources. Sea mammals, in particular, could be obtained using the
same tools used for hunting land mammals such as deer. Other researchers believe that
there is no evidence for an influx of hunting specialized people. They feel that the site
data, particularly on the Channel Islands, supports the idea of in situ evolutionary
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development of a marine resource specialization through time (Glassow et al 1975; 
Greenwood 1972; C. King 1981; Meighan 1959; Tartaglia 1976). While the site data 
from SBa-71 represents a fairly limited chronologic period, it does date to the time when 
many archaeologists believe the transition to marine resource specialization was occurring 
(C. King 1980). Therefore, this data may be useful in determining the timing of the 
proposed transition, in determining the relative importance of land and marine resources 
in the subsistence economy during the Middle Period, and in understanding if 
environmental conditions or factors could affect the resources and how they were used.
The site data, including paleoenvironmental reconstructions, technological analyses, food 
refuse analysis, and settlement patterning, will be used to test the questions presented in 
the proceeding section. The prehistoric occupants of this site will be characterized in 
terms of subsistence and technology patterning, and according to the types of social and 
political organization which can be inferred from these patterns. Environmental factors, 
based on reconstructions, are considered in relation to the local adaptation as represented 
by the archaeological data. Analysis of the artifacts and cross dating, if possible, will 
help to refine the chronology and may provide evidence relating to a proposed influx of 
culturally distinct peoples.
Projectile points can be sensitive indicators of change. Do the types found at SBa-71
represent a continuum when compared to those from proceeding and later periods, or are
new types introduced which have not been present before? If the types appear to be part
of a continuum with gradual changes noticeable through time, then this suggests an
evolution in place. If new types are found which appear to have been introduced fairly
quickly, then this would support the idea of an influx of people from elsewhere.
However, frequencies must be considered in this type of analyses. If only one or two
non-characteristic points are found then it is more likely that these are present as a result
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of some sort of exchange between groups, rather than as a result of an influx of people. 
Relatively high frequencies of these types would have to be introduced within a fairly 
short timespan to infer movements of large groups of people.
Groundstone tools can also provide evidence of change through time and of the 
subsistence focus of the site occupants. The groundstone tools recovered from SBa-71 
will be characterized in terms of relative frequency, and in terms of change through time. 
If it can be demonstrated that the groundstone technology so important during the 
proceeding periods becomes less important to the subsistence activities of the site 
occupants, then this would support the idea of a changing emphasis. If the groundstone 
technology can be demonstrated to represent a gradual evolutionary change from 
proceeding periods, and if this technology does not appear to decline, or declines very 
gradually, in importance relative to other types of subsistence, then this would be 
suggestive that a more broad-based subsistence was characteristic of the period 
represented by the SBa-71 occupation.
The midden constituents of SBa-71 can provide data indicating the kinds of resources 
which were utilized while the site was occupied and suggest their relative importance. 
Analysis of the faunal assemblages recovered from a column sample will provide data 
indicative of the relative importance of land and marine resources. The relative amounts 
of sea mammals, fish, land mammals and shellfish recovered from the midden sample 
will provide information suggesting the importance of these various constituents to the 
prehistoric diet of the site occupants. There was no good data recovered during the 
excavations relating to the types of plant resources which were utilized by the occupants. 
This information, can however, be inferred from the frequencies and types of 
groundstone tools present at the site.
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Finally, technological and funtional analyses of the chipped stone tools and debitage 
recovered from SBa-71 will be utilized in an attempt to understand the kinds of activities 
which were occurring at the site. This kind of data can suggest whether tool production 
or lithic reduction activities were occurring at the site (Sullivan & Rozen 1985). Sites 
where a variety of tool production activites are occurring are often characterized as 
"occupation sites." The use of the site is assumed to be long-term and/or repetitive, with 
a variety of activities occurring there. The larger output of time and effort necessary for 
the production of "formal" tools such as projectile points , perforating tools and 
groundstone tools can be most easily facilitated within a home-base or village setting. In 
contrast to the broad range of tool types which are likely to be found at occupation sites, 
places where particular resources such as tool stone or plant foods are obtained or 
processed are usually characterized by a limited range of tool types, and evidence of only 
the initial stages of tool production. Rogers (1929) believed that SBa-71 was a small 
village site occupied by about 50 individuals. This thesis would be supported by the 
presence within the archaeological assemblage of a wide range of tool types and a 
preponderance of tool production debris. Variability between different features which are 
part of SBa-71 will be tested through comparisons of the tools and debitage recovered 
from the features.
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ENVIRONMENTAL SETTING
The model selected for this work (Green and Sassaman 1983) incorporates environmental 
parameters which are most relevant to resource management strategies. These include: 
productivity, stability and resilience, predictability and patchiness, which are components 
of the empirical foundation of modem ecological models.
Technological, subsistence, and settlement changes may correlate with environmental 
change. Complete understanding requires an examination of the social relations of 
production and political economy within which these strategies operate (Green and 
Sassaman 1983:280). Change can be both externally and internally stimulated in this 
model.
Direct relationships between environmental change and cultural change are difficult to 
establish for prehistoric populations. Ultimately, the limiting factor for these groups is 
their environment (Erlandson 1980:125). Human groups also modify their environment 
to different degrees. Environmental fluctuations are important when studying settlement 
patterning, subsistence strategies, demography, social interaction and technological 
evolution. Erlandson stresses that both local and regional reconstructions are important 
depending on the research questions being asked (1980:126). Paleoenvironmental and 
modem environmental data are presented here. This data can serve as a baseline against 
which other types of changes are measured.
Jon Erlandson (1980) has collected data about the paleoenvironment of the Tecolote 
Canyon and Santa Barbara Channel regions of California as part of the Embarcadero 
Development Project. While the proposed development never took place, it generated 
some important archaeological and environmental research. This information and that 
provided by analysis of an offshore core sample provides a valuable record of Holocene
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climatic change.
Geology and Topography
The Santa Barbara region is part of the Transverse Ranges, an east/west trending series 
of valleys and mountains which formed through intense lateral deformation during the 
Tertiary. This deformation is a result of the collision of crustal plates along the San 
Andreas fault (Halbach, 1977 personal communication, in Komfeld et al 1980:126). 
This area is tectonically active and displays a wide variety of lithological units.
The Santa Ynez mountains are the local representation of the Transverse Ranges; they rise 
rapidly from sea level to over 3000 feet in elevation. At the base of these mountains is 
the Santa Ynez fault, which separates the mountains from a narrow coastal plain. This 
plain never exceeds ten miles in width; but is close to fifty miles long, from Point 
Concepcion to Rincon Point (Lantis et al 1973:180). Occasional estuarine basins and 
numerous small streams dissect the coastal plain. Tecolote Canyon is one of the larger of 
the perennial streams. SBa-71 sits on the headland bounded by Tecolote Canyon on the 
west and Winchester Canyon on the east (See Map 1).
At the mouth of Tecolote Canyon a coastal terrace has formed on an uplifted wave-cut 
platform formed from Miocene shales of the Monterey formation. These shales are thinly 
bedded; the strike is parallel to the Santa Ynez Mountains and dips steeply into the Pacific 
(Erlandson 1980:127). Upson (1949:110) dates the initial uplift of the "Santa Barbara" 
terrace to late Pleistocene times. Intense tectonic activity during the Pleistocene and early 
Holocene repeatedly uplifted this terrace, while coarse-grained alluvium was deposited on 
the exposed Miocene shales. At the same time Tecolote Creek cut through the emerging 
landform to form a broad canyon (Erlandson 1980:127). As Holocene sea levels 
outpaced tectonic uplift the mouth of the canyon flooded and a small estuary formed.
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Once sea levels stabilized the stream outlet became blocked with beach sands most of the 
time. Continued alluvial deposition caused progressive reduction of this estuary 
(Erlandson 1980:127).
Today Tecolote canyon is characterized by two elevated terraces with a low valley 
separating them. This valley is bisected by Tecolote Creek and a small estuarine remnant 
at its mouth. A steep slope on the east side of the valley extends to the headland on 
which SBa-71 is situated (See Figure 2). SBa-72 North, SBa-72 South, SBa-73 North 
and SBa-73 South are located on the lower lying terraces and valley bottom of Tecolote 
Canyon.
The next drainage to the east of SBa-71 is Winchester Canyon. At one time a large 
estuary also filled this canyon, skirting the entire eastern side of SBa-71 (Rogers 
1929:181). Because cultural debris extended down to Winchester Canyon on the east 
side in an unbroken mass, Rogers (1929) felt this was a "thoroughfare" to the prehistoric 
occupants boat landing. Sand dunes cover much of this area today, but have appeared 
relatively recently (within 35 years before Rogers work).
S o ils
Erlandson reports that the soils in Tecolote Canyon have developed largely in situ as a 
result of weathering of Holocene alluvial deposits. Soil characteristics vary according to 
slope gradient and the composition of the underlying sediments, but generally the soils of 
the upper terrace and slope areas are comprised of Milpitas-Positas fine sandy loams, 
while the valley floor consists of stratified Goleta loams (Consler 1979). Mechanical 
disturbances relating to agricultural practices have caused truncation of some soil units, 
while others have been redeposited. Earthmoving and vehicular traffic have also effected 
erosional processes in the area, further altering natural soil profiles.
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Figure 2: SBa-71 Site Photo. From D.B. Rogers (1929).
Used By Permission O f The Santa Barbara Museum of Natural History
Rogers describes the midden soil at SBa-71 as consisting of black soil, " . . .  heavily 
charged with camp refuse, and reaching an average depth of 30 inches" (Rogers 
1929:182). He attributes variations in depth to cultivation and to erosion related to 
cultivation. Rogers trenching operations revealed a hard yellow clay which underlay the 
black 'artificial1 soil deposited by the occupants. He felt this represented the original 
surface. Many small gullies formed as a result of ocean storm erosion; these 
subsequently filled back in. The subsequent excavations at SBa-71 in 1971, 1979 and 
1988 verified Rogers soil descriptions, while the 1988 excavations expanded his 
estimates of total site size. The 1971 excavators described the soils as dark-brown to 
black, veiy compact and hard. The yellow clay layer occurred at depths of from 1.0-2.5 
feet. Rodent activity was extensive.
M odern Climate
The Santa Barbara basin is characterized by a maritime Mediterranean climate. Winters 
are relatively warm and most of the rainfall occurs during this time, typically averaging 
300 to 500 mm/yr. This leads to increased stream flow during the winter. Summers are 
cool and humid, but precipitation is minimal. In July temperatures average 20° C., about 
9° higher than in January. Temperatures and humidity are moderated by fog and " . . .  a 
low thick cloud deck formed by warm moist Pacific air drifting onshore over cold 
upwelling coastal waters" (Heusser 1978:673).
Paleoclimate
Paleoclimatic data for California comes from various sources. These include geologic 
studies, palynology, dendrochronology, fish scale data, ocean varve sediment studies 
and others. Because of the coastal location of SBa-71, those studies which have focused 
on the Santa Barbara basin and the nearby area are considered to be most valid. I also 
present data here describing inland climatic patterns which serve as a compartive basis for
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evaluating environmental trends for the larger region as a whole.
Interior Climatic Reconstructions
Antevs (1948, 1953, 1955) was the first to offer a general model describing Holocene 
paleoclimates of the western United States, with varying climatic conditions 
characterizing his three different periods. The Anathermal was characterized by cool and 
moist conditions, and lasted from approximately 10,000 to 7,500 years B.P. The 
Altithermal was a time of warm and dry conditions lasting from ca. 7,500 to 4,000 years 
B.P. The Medithermal featured conditions similar to those of today and lasted from ca.
4.000 years B.P. to the present. Later studies refined Antevs research. Generally the 
results of these studies correlate well and indicate some kind of "macroclimatic" system 
was dominant throughout the Holocene (cf Johnson 1977).
Spaulding's (1991) studies of the McCullough Range in Nevada and the results of 
studies conducted in the Great Basin, the Mojave Desert and the Southwestern United 
States indicate a period of greater aridity occurred in all of these areas (cf Byrne et al 
1979, Thompson and Kautz 1983, Mehringer 1985) during the middle Holocene at ca.
7.000 to 5,000 years B.P.
Moratto, King and Woolfenden present evidence from the Sierra Nevada which indicates 
a strong correlation between environmental and cultural change in California. They 
believe the work of Fenenga (1973), Bennyhoff (1956) and Elston (1977) supports their 
findings that "...comparable environmental changes occurred simultaneously at least 
throughout the Sierra Nevada, and that cultures hundreds of kilometers apart were 
similarly affected by these shifts." (Moratto, King and Woolfenden 1978:158).
Moratto, King and Woolfenden's chronology includes six relatively cool and moist
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periods lasting approximately 400-1500 years, separated by five warm and dry intervals. 
The most prominent dry interval described by them ends at about 2900 B.P. Between 
2900 and 1500 B.P. cool and moist conditions returned. A warm/dry episode occurred 
again between 1500 and 600 B.P. The most recent cool/moist period from 600-200 B.P. 
ended around 1860. Warmer/dryer conditions have prevailed since then. Byrne 
(1979:197) cautions that this dichotomous view is an over-simplified one, and that tree- 
ring data indicates periods of warm/wet and cool/dry conditions (La March 1974). Thus 
Holocene climate was more variable than some reconstructions would indicate.
Coastal Paleocllmatic Reconstructions
Pisias' (1978) study of marine microfossils found in varved ocean sediments recovered 
from the Santa Barbara Basin provides the most direct evidence for a paleoenvironmental 
reconstruction relating to the occupation of SBa-71. Pisias derived temperature data from 
Radiolaria assemblage changes. These fauna consisted of mostly subtropical species 
during the period from 8,000 to 5,400 B.P. Since 5,400 B.P. Radiolara assemblages 
(Central, Subtropical, Baja) have undergone major fluctuations.
The faunal change at 5,400 B.P. reflects a marked cooling in surface water temperatures. 
This coincides with a change in the terrestrial vegetation as described by Heusser (1977). 
She examined the same core as Pisias, but concentrated on the pollen found within it. 
Her findings correlate closely with those described by Pisias. This work indicates that by 
5400 years B.P. coastal vegetation had changed from pine and oak arboreal vegetation to 
an open nonarboreal vegetation. This indicates a shift from a humid climate to a warm 
and dry one. From 5400-2000 years B.P. the climate was relatively dry. Heusser 
correlates cool/moist periods with warm surface waters, while warm/dry periods are 
associated with cool surface water temperatures. These surface water shifts indicate 
changes in the major offshore currents which effect the Santa Barbara basin. The
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relatively cool, southward flowing California Current interacts with prevailing westerlies 
to produce upwelling of cooler, nutrient rich water above Santa Barbara basin, mostly in 
the Spring and Summer (Gorsline et al 1975). During the winter these winds weaken or 
reverse and a surface countercurrent (the Davidson Current) flows northward along the 
coast inside the California Current (Pisias 1978:368). This northward flow produces 
warm surface-water temperatures during the winter. At other times of the year the 
Davidson Current is about 200 meters below the surface.
Johnsons (1977) research combines marine sediment studies, eolioanite studies, soil 
caliche and charcoal evidence, plant fossil and pollen studies, and radiocarbon dates to 
provide a paleoenvironmental record for coastal California. He feels that this combined 
evidence supports his proposal that the area in question maintained a basically 
Mediterrranean climate similar to that of today during the Pleistocene. However, several 
species of closed-cone pines which are not presently found in coastal areas were found in 
the plant pollen and fossil record, along with species commonly associated with 
Mediterranean climates. Johnson feels the evidence indicates that full glacial winters 
were similar to modem winters, but glacial summers may have been cooler and perhaps 
more moist than now (but still relatively dry).
Paleoenvironmental Summary
When paleoenvironmental reconstructions for some of the interior areas are compared 
with those for coastal California, some similarities and some differences can be seen. 
The relatively rapid climatic changes and resulting changes in floral and faunal 
assemblages seen in the Great Basin and interior California may not have occurred on the 
coast. There, evidence supports the idea that a gradual drying trend culminated at ca.
5,400 B.P. with the gradual replacement of arboreal vegetation with types characteristic 
of modem oak woodland and scrub. Offshore currents may have amelerioated some of
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the more drastic climatic changes described for inland areas (Gorsline et al 1975). Since
5,400 B.P. relatively minor climatic changes have occurred, but the intensity of these is 
not as great as those documented for inland areas.
Moratto, King and Woolfenden feel that in coastal and delta areas the effects of 
diminished moisture would have been minimal (1978:158) and this may explain why 
some reports indicate little change through time. Some authors have described coastal 
and delta climates as "complacent". This seems to be an oversimplification in the case of 
the Chumash and their predecessors. While the climatic fluctuations described for inland 
areas may have been more intense than those seen on the coast, it is not clear what degree 
of intensity would be necessaiy to stimulate cultural change. During the time of the latest 
occupation of SBa-71, from A.D. 1 to about A.D. 300 (14C dates of 2110 ± 90 years 
B.P.and 1790 ± 90 years B.P., UCR 1119 and UCR 1120 respectively) the climatic 
conditions appear to have been more moist and cooler than those of today, although the 
climate was still a Mediterranean one.
Moratto, King and Woolfenden suggest that some events and adaptations in inland 
California prehistory may have been triggered by environmental shifts. Can this 
association be made for coastal areas where climatic shifts were probably not as drastic? 
Perhaps this questions can be addressed with the archaeological data recovered from 
SBa-71.
Site Formation Processes
The processes which have aided in the formation and continuing evolution of an 
archaeological site are important when interpreting excavation data. These can be both 
natural and cultural.
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Erosion and deposition are two major processes when considering any archaeological 
site. Erosional processes (rain, stream flow) may wash away important portions of sites, 
while depositional processes may deeply bury others under tons of rocks and mud. At 
SBa-71 several erosional processes have been active. Rogers describes the original 
surface of the site as a hard, yellow clay which underlay the black 'artificial' soils 
deposited by the inhabitants. Erosion had produced many small gullies which the 
occupants subsequently filled in with camp refuse. Because digging was so much easier 
in the soft, organic soils produced by the occupants his "Hunting People" dug their 
graves in it (Rogers 1929:181-186).
Ocean wave-cutting is an important process active at SBa-71. Shepard (1947) has 
measured the rate of cliff erosion along open coasts characterized by relatively 
unconsolidated sediments. These modem rates indicate erosion of as much as one foot 
per year, primarily during the winter. Since the development of the aqualung in the 
1940's (Hudson 1976:1) an increasing number of offshore archaeological finds have 
been made. These can only be deposited in certain ways. Hudson provides four 
explanations for the presence of these items: 1) they were discarded intentionally by 
boaters for ceremonial reasons; 2) they were lost by fishing parties (particularly grooved 
stones or net sinkers); 3) they were deposited when sea levels were lower and sites were 
situated in areas which are presently under water; 4) they were deposited when ocean 
wave-cutting eroded cliffs and headlands where archaeological sites were situated 
(Hudson 1976:45). The presence of artifacts on the beach below SBa-71 probably 
indicates wave-cutting or other erosional factors were active in their deposition.
A good deal of the deposition at SBa-71 was produced culturally. That is the inhabitants 
threw away their refuse and built up the approximately two feet of black midden noted by 
the excavators. These soils were much easier to dig in than the hard underlying clay and
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most of the Middle Period cemetery was excavated in this soil. Many of the burials lay 
directly on the clay or above it (Rogers 1929).
Modem agriculture, ranching, and oil exploration have also effected the condition of site 
SBa-71. Beginning in the early 1800's the mission fathers utilized the Tecolote Canyon 
area for agriculture and ranching (Fuller and King 1980:101). This use continued 
through periods of Mexican and finally American control under various private owners. 
In 1929, when Rogers began his excavations, the whole headland and the valley of 
Tecolote Creek were under cultivation. This pastoral scene changed rapidly later in that 
same year.
In 1929 the Pacific Western Oil Company began operations at the Ellwood Oil field 
(Fuller and King 1980:113), part of which lies offshore from Tecolote Canyon. Piers 
were constructed outwards from the beach to support oil drilling rigs and various support 
structures and roads were constructed onshore. A contemporary account gives a good 
idea of the changes wrought by the oil boom:
From the C.C. Spaulding [sic] wharf on the west to the eastern end of the 
Bamsdall-Rio Grande property, the beach teams with activity. Trucks, 
tractors, pile drivers, steam shovels, concrete mixers, carpenters with 
hammers and saws, and, offshore, lumber boats and barges - all play 
a part in creating a picturesque scene, the like of which has never been 
seen before.
(Oil Bulletin 1929:90)
The eastern terrace of Tecolote Canyon, where SBa-71 is located served as the 
administrative center for the oil operations; building foundations can still be seen. The 
most intensive use of the area was on the valley floor where the oil storage tank farm was 
constructed. Oil production at Tecolote continued into the 1950's when the installations 
were shut down and finally removed.
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The action of burrowing animals is also important when considering site formation 
processes. At most coastal sites evidence of extensive mixing of the soil by large 
colonies of gophers (Thomomys bottae) and other burrowing animals is well 
documented. At SBa-71 the 1971 field crew noted the presence of burrows in almost all 
the excavation units.
Flora and Fauna
Geology plays an important role in the types of vegetation which occur in particular 
areas. The mountain areas are undergoing rapid erosion, so residual soil has had little 
time to build up on the slopes. These areas are generally covered by dense chaparral, 
with oak woodland on the north-facing slopes and in canyons. At altitudes above 4,000 
feet remnants of pine timber can be found. On hills, the steeper slopes with little soil 
development are similarly covered with coastal sage scrub, chaparral or oak woodland. 
Where residual soil has formed on hillsides and in valleys the vegetative cover is usually 
grasses or oak savannah (Dibblee 1976:7-8).
Approximately 1400 native plant species have been identified for the region, while 
another 400 types of naturalized weeds also occur. These often occupy the fertile 
lowlands to the exclusion of the native types. Of the native types which no longer occur 
in the area, most are from marshes and vernal pools. These areas have suffered the most 
from urban development. Rather than presenting lengthy lists of vegetation and animal 
types the reader is referred to Komfeld et al 1980, Tables 5-1, 5-2, 5-3, 5-4 and 10-9. 
These summarize the land mammals, marine mammals, molluscs, plant foods and fishes 
commonly found in the Tecolote Creek area.
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Implications and Conclusions
As the post-glacial oceans rose they profoundly effected coastal areas. Eickel (1978) 
estimates that in Southern California 80-100 meters of shoreline were inundated every 
hundred years. During the Holocene, 8,000-10,000 meters of previously terrestrial 
landforms were thus flooded. Erlandson feels that this massive inundation would have 
the effect of severely constricting the terrestrial ecological zone between the Santa Ynez 
Mountains and the ocean, and of concurrently increasing the diversity of the marine 
habitat (1980:143). The formation of lagoons would allow the progressive increase of 
saltwater marshes until sea levels stabilized around 7,800 B.P. When deposition 
outstripped the seas advance the lagoons would be slowly filled in and littoral sand bars 
would reduce contact with direct marine circulation. Brackish marsh conditions would 
prevail. With continued deposition marshes would fill completely and estuaries would be 
reduced in areal extent (Upson 1949).
With the evolution of the lagoons into esteros and fresh water marshes, the floral and 
faunal constituents would also change. Species like Ostrea and Tivela might be dominant 
if circulation was sufficient, but as circulation decreased these genera might be replaced 
by muddy-bottom estuarine dwellers such as Chione and Tresus. If these shifts occurred 
they should be represented in the archaeological record by changes in the types of fauna 
used by the Tecolote Canyon occupants through time. Greenwood (1972) suggests that 
her data from Diablo Canyon indicate such a shift occurred when eustatic changes, sea 
cliff erosions, and "gradual alteration of the immediate offshore environment" caused 
changes in the availability of particular molluscs. Thus, the causal factor in this case was 
geological/biological instead of cultural as has been proposed for changes in the relative 
abundance of particular shellfish at other sites.
Paleoclimatic reconstructions for the Santa Barbara channel indicate the availability and
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reliability of particular food sources was much more variable than some earlier 
researchers believed. These authors viewed the Holocene as relatively static, while more 
recent work indicates that this was a period o f . .dynamic interaction between changing 
physical, biological and cultural factors." (Erlandson 1980:145). Butzer (1978) stresses 
the importance of using dynamic ecological models when interpreting archaeological data.
A direct link between cultural evolution and environmental factors is hard to establish 
because of the complexity of human behavior. Warren (1968:12) suggests that 
environmental differences may account for the differential development of California 
coastal economies. The maritime economy of the Santa Barbara coast is contrasted with 
the relatively nonmaritime economy of the San Diego coast. This may be a result of 
differential production rates in the coastal waters involved. These production rates may 
be a major factor in the cultural development and adaptive evolution of coastal California. 
The importance of site formation processes must be stressed when interpreting excavation 
data. Hudson (1977) lists the offshore Tecolote Canyon areas as Marine Locality #11. 
He has recovered stone vessels there at a depth of from 9.2 to 12.1 meters. These 
artifacts were most likely deposited either when sea levels were lower or when headlands 
were eroded by waves.
Modem land use may have caused the most profound changes in the structure of SBa-71. 
Tilling of the soil has caused a mixing of the upper strata which may have been present; 
stratigraphic generalizations must therefore be limited. Because of the use of heavy 
equipment whole soil units may have been displaced in some areas. It is likely that 
artifacts from different temporal periods may have been mixed, and features may have 
been destroyed. However, the headland on which SBa-71 is located has seen less 
disturbance than the other sites in Tecolote Canyon, and there is still a possibility that 
portions of the site remain relatively undisturbed.
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Bioturbation results in many of the same problems described for human disturbance of 
sites. Generally the soil layers are repeatedly mixed, and stratigraphic analysis is 
severely curtailed.
The changes wrought on the flora and fauna as a result of a drying trend between 8,000 
and 3,000 years ago must also have been important to human populations. This drying 
trend is associated with the progressive recession and northward shift of upland 
coniferous plant communities which had been dominant around 10,000 B.P. This 
community was replaced by oak forests and then by chaparral and coastal scrub 
associations after 5,400 B.P. Some evidence indicates that the climatic shifts experienced 
in inland California may not have been as drastic on the coast. Erlandson says the 
ultimate effect on plant communities may have been to increase floral variability as a 
result of the increasingly mosaic nature of channel vegetation (1980:144).
The main change in marine fauna was in range. Long periods of warmer water 
temperatures may have reduced the extent of kelp beds and therefore decreased the 
productivity of the near-shore environment. Between 8,000 and 5,400 years ago 
subtropical radiolaria microfauna were dominant (Pisias). This warm-water assemblage 
was replaced by a highly productive cool-water assemblage after 5,400 B.P.
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BIFACES
Classification
The projectile points and bifaces recovered from SBa 71 are grouped into descriptive 
categories based on their shape, the presence or absence of stems, and whether they are 
complete or fragmentary specimens. The basic shapes are triangular, leaf-shaped, and 
lanceolate. The stems are characterized as to whether they are expanding or contracting. 
The bases are described as being either concave, convex or straight in shape. The 
triangular points are sub-grouped into broad and narrow types. The edges of both the 
blade and the stem (if present) are described as being straight, convex or concave in 
shape. Table 2 lists the biface classification categories. The descriptive foundation for 
these shapes was derived from several sources. The first was Trues (1961) projectile 
point typology for the Luiseno/Diegueno, two close neighbors of the Canalino. This 
typology mainly describes late prehistoric and proto-historic types and so doesn't cover 
the complete range of types found at earlier sites such as SBa-71. Hoover (1971) has 
developed a typology for the Santa Barbara Channel region which attempts to incorporate 
all of the types described by archaeological researchers previous to his investigations. 
This typology was basic to the organization presented here. Moratto (1984) also 
provides valuable data on projectile point typologies for many of the regions within 
California. Finally, the work of D.H. Thomas (1980) describing Great Basin projectile 
point types is also utilized. Thomas' set of standardized measurements was modified to 
produce those utilized in this work (See Table Al).
Projectile Points
Length, width, and thickness are the most common measurements used for stone tool 
descriptions. However, problems can arise when these measurements are taken in an 
inconsistent mannner. Some authors advocate the use of a polar coordinate device to get 
the best results. This method was not deemed necessary for the level of precision
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TYPE CHARACTERISTICS
1A Triangular, Concave Base
IB Leaf-shaped, pointed at both ends
1C Triangular, steep shoulders
ID Lanceolate, sloping shoulders, stemmed
IE Triangular, short body, stemmed
IF Triangular, short stem
1G Triangular, barbed base
1H Leaf shaped, convex base
11 Narrow leaf shape, convex base
1J Leaf shaped, gently sloping shoulders to stem
2A Basal fragments, stemmed, straight base
2B Basal fragments, stemmmed, round base
2B Basal fragments, stemmed, triangular base
3A Deleted
3B Mid-sections, flat cross-section
3C Mid-sections, triangular cross-section
4A Tips, flat cross-section
4B Tips, triangular cross-section
4C Deleted
4D Tips, lanceolate
4E Tips, triangular
5 Edge fragments
Table 2: Biface Classification
required of this analysis. Consistency was maintained by utilizing only one technician to 
record all of the measurements, by always measuring in the same locations and in the 
same manner for each artifact
Projectile Points and other small to medium sized bifaces are grouped seperately from a 
category known as Large Bifaces. Projectile points are defined as those bifaces 
exhibiting evidence of hafting or of being haftable. With the exception of one veiy large, 
extremely well made biface, the large bifaces are assumed to not have been hafted. Many
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of the large biface specimens are fragmentary and appear to represent earlier stages in a 
biface reduction sequence. They are all made of chert utilizing percussion techniques, 
and many exhibit lateral breaks typical of the application of excessive force during 
percussion flaking activities (Crabtree 1971).
Description of Projectile Points
Twenty-three complete or nearly complete projectile points were recovered from the SBa- 
71 excavations (See Table 3). This is a small number when compared with the relatively 
large numbers of other tool types found (See Tables A l, A2, and A3). 
Drilling/Perforating tools, flake tools, and utilized flakes make up a much greater 
proportion of the total artifact inventory. This difference may have important implications 
relating to resource acquisition and production at SBa-71.
All of the projectile points which are complete, or are complete enough to allow 
identification, were placed in a broad grouping with the designation "1". The group 1 
points were then subdivided into several sub-types (See Figure 3).
Six of the points exhibited triangular blade portions with concave bases (Type 1A). 
These points have no stem. They measured between 1.8 and 2.5 cm in length, 1.0-2.3 
cm in width, and 0.3 to 0.6 cm thick. The basal indentation ratio fell between .07 and 
.09 for all these points.
Two points are classified as sub-type IB (See Figure 3). These leaf shaped points, bi­
pointed projectiles measure from 2.7 to 3.65 cm in length, are from 1.0 to 1.3 cm in 
width, and are from 0.4 to 0.65 cm thick.
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Actual Size
Figure 3: Projectile Points 
a-f: Type 1A; g,h: Type IB; i-k: Type 1C; 1-n: Type ID
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Actual Size
Figure 4: Projectile Points and Projectile Point Fragments 
a,b: Type IE; c Type IF; d: Type 1G; e,f: Type 1H; 
g: Type II; h,i: Type 1J; j-1: Type 2A
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Actual Size
Figure 5: Projectile Point Fragm ents
a-d: Type lib bases; a-h: Type lie bases; i-n: Type Illb mid-sections; 
o,p: Type IIIc mid-sections
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Actual Size
Figure 6: Projectile Point Fragm ents 
a-j: Type IVa tips; k,l: Type IVb tips; m: Type IVd tip
66
Actual Size
Figure 7: Large Biface
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The type 1C grouping is represented by three specimens (See Figure 3). These points 
feature triangular blades with straight or slightly concave edges and gently slop shoulders 
which form contracting stems. The two complete points measure 3.3 cm and 3.7 cm 
respectively. The three points range in width from 1.8 to 2.2 cm, and are from .65 to .85 
cm thick. Proximal shoulder angles range from 60° to 74°, while distal shoulder angles 
range from 190° to 230° (Table Al).
Three Type ID points were also found (See Figure 3). These lanceolate points are quite 
long, while their width and thickness measurements are often almost equal. They feature 
very gradually sloping shoulders to form a contracting stem. These points range from 
3.6 to 5.1 cm in length, from 1.7 to 1.8 cm in width, and from .9 to 1.1 cm in thickness. 
Proximal shoulder angles range from 72° to 81°, while distal shoulder angles range from 
230° to 246° (Table Al). These types have been described as possible atl atl darts 
(Warren personnal communication 1991).
Sub-type IE points (2 speciments) feature short, triangular blades with gradually sloping 
shoulders contracting to narrow convex bases (See Figure 4). They are much smaller 
than the previously defined types; the one complete specimen measured 2.1 cm in length. 
Width ranged from 1.3 to 1.4 cm, while the thickness of both points measured .7 cm 
(Table Al).
Only a single specimenn of sub-type IF was recovered. It is similar to IE sub-types 
except the stem is much shorter in relation to the blade than those types (See Figure 4). 
As this is a basal portion a real length measurement is not possible. The point measured 
1.9 cm wide and 1.1 cm thick, and the proximal stem angle and distal stem angle 
measurements were 61° and 197° respectively (Table Al).
68
One sub-type 1G point was recovered (See Figure 4). This is an unusual type when 
compared with the others. It is the only specimen with an expanding stem. This point 
was made of obsidian, and it is possible that it was imported into Santa Barbara county in 
its finished form. The specimen is a basal portion so no length measurement is given. 
The point measured 2.7 cm wide, and is .7 cm thick.
Two type 1H points were also recovered (See Figure 4). These feature leaf shaped blade 
sections, with contracting stems formed from gradually sloping shoulders to narrow, 
convex bases. These specimens range in length from 3.9 to 4.0 cm, were 2.5 to 2.6 cm 
wide, and measure .9 to 1.1 cm in thickness.
One sub-type II point is leaf shaped and appears to be bi-pointed (See Figure 4). This 
specimen measures 3.8 cm in length, 1.6 cm in width, and .5 cm thick (Table Al).
Finally, two sub-type 1J points were found. These specimens are leaf shaped with 
gently sloping contracting stems to straight bases (See Figure 4). They measure 3.65 cm 
and 3.3 cm in length, 1.6 and 1.9 cm in width, and both are .5 cm thick.
Complete/Mostly Complete Projectile Points 23 (20.18%)
Bases 22 (19.30%)
Midsections 20 (17.54%)
Tips 40 (35.09%)
Edge Fragments 09 (7.89%)
Total 114 (100%)
Table 3: Projectile Point and Projectile Point Fragment Totals
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Fragments comprised a majority of the biface collection (See Table 4). The type 2, or 
basal fragments (See Figures 4 & 5), provided some useful information since basal 
attributes are usually of primary importance when defining typologies. Twenty-two basal 
fragments were recovered during the excavations. These are all different types of 
contracting stem points. They generally exhibit straight to slightly concave edges, and 
slope gently to convex or straight bases. These are probably fragments of the contracting 
stem bifaces previously described.
Of the twenty midsection fragments recovered (Type 3) little can be said other than that 
they appear to represent leaf shaped and triangular blade portions (See Figure 5).
Forty tips were also recovered (Type 4; See Figure 6). The descriptive utility of these 
fragments is also limited. One characteristic of importance is the cross section. The 
cross-section of most of the tip fragments (34) is bi-convex or plano-convex, and most 
are relatively thin. However, four tips are triangular in cross section. This characteristic 
is similar to that described for the Type ID projectile points and may be an indicator that 
these fragments derive from atl atl darts.
Finally, nine edge fragments are also described (Type 5). Little can be said of these 
fragments other than that they are portions of broken bifaces.
Description of Large Bifaces
Thirty-nine artifacts comprise the large biface category (See Table 4). Of the four
complete specimens recovered only one can be considered a complete tool (See Figure 7).
This large, well made biface is over 12 cm long. The long triangular blade is retouched
with pressure flaking. From the point of maximum width the biface slopes gently to
terminate in a straight base. The reader is referred to the Appendix tables for a complete
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listing of the artifact measurements. The remaining bifaces and biface fragments are 
described completely there. These all appear to be preform or preform fragments. The 
edges range from straight to convex, and most have some amount of cortex remaining on 
at least one face. These specimens are all percussion flaked. Some of the thicker 
preforms may have become borers after later stages of reduction had been completed.
Whole/Mostly Whole Large Bifaces 04 (10.3%)
Bases 08 (21.5%)
Midsections 13 (33.3%)
Tips 07 (17.9%)
Edge Fragments 07 (17.9%)
Total 39 (100%)
Table 4: Large Biface and Large Biface Fragm ent Totals
Size And Function
Hoover suggests that a natural grouping occurs when Santa Barbara Channel projectile 
points are grouped according to weight. His categories include those points weighing 
less than 4.0 grams, those weighing between 4.0 and 12.0 grams, and those heavier than
12.0 grams. Most of the Santa Barbara points would fall into the middle group described 
by Hoover. This evidence supports the thesis that the projectile points used at SBa-71 
were for tipping spears or atl atl dart points, rather than arrows.
Raw M aterials
The types of stone materials used to produce the previously defined projectile points and 
bifaces is summarized in Table 5. As can be seen in this table the majority of the artifacts
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were produced using the locally available cherts. When the Franciscan Chert, the 
Montery Chert, and the Other Chert categories are combined it can be seen that 91 of the 
total 114 projectile points and bifaces (79.82%) are made of cherts available within the 
Santa Barbara Channel region. The next largest group is comprised of the 20 obsidian 
tools. Erlandson (personnal comunication 1990) believes that most of the obsidian
Basalt 01 (.88%)
Chalcedony 01 (.88%)
Franciscan Chert 24 (21.05%)
Monterey Chert 61 (53.51%)
Other Chert 07 (6.14%)
Obsidian 20 (17.54%)
Total 114 (100%)
Table 5: Summ ary of Biface Raw M aterial Types
found at SBa-71 came from the Coso obsidian source. Since obsidian is found nowhere 
within Santa Barbara County its importaton would involve a transit of hundreds of miles. 
Some sort of exchange system allowing for the import of this resource was evidently in 
existence from early times in Santa Barbara Channel prehistory. See the section 
describing the acquisition and distribution of raw materials for a discussion of prehistoric 
exchange systems, and analysis of the hydration rind testing in regards to the SBa-71 
obsidian.
Sum m ary
To conclude, 23 complete, or mostly complete projectile points were recovered from
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SBa-71 (Table 3). This is a small proportion when compared to other artifact categories. 
These points were of three major shapes: triangular, leaf shaped, and lanceolate. Most of 
the sub-types are varieties of contracting stem points. These are formally similar to types 
described by Rogers (1929) for his "Hunting People". Warren's "Campbell Tradition" 
(1971) is also characterized by projectile points fitting the description of some of the 
limited number of points recovered at SBa-71. Of the 91 projectile point and biface 
fragments recovered (Tables 3 & 4) the bases are the most useful for the purpose of 
defining morphological types. Many of these are basal fragments of contracting stem 
projectile points. The large biface category is composed mostly of "preform" and 
preform fragments with the exception of one very well made, large bifacial tool (Figure 
7). This form has been termed a "knife" by some researchers, and ethnographic evidence 
suggests that some items with this form functioned in the manner of a knife. However, 
there is no evidence that this particular tool functioned in this manner. There are no 
evidences that the artifact was hafted, and there is no evidence of wear along the edges. 
The tool may never have been used after it was made, or it made have served some 
symbolic purpose. Some accounts suggest that shamen used these kinds of objects as 
part of their paraphanalia.
Both the cross-section forms and the size characteristics indicate that most of the 
projectile points recovered from SBA-71 functioned as either atl atl dart points or as spear 
tips. There is no evidence that bow and arrows were used at the site.
The local raw materials available for tool manufacture are obviously the most economical 
for production of most projectile points and bifaces (Table 5). However, the 20 obsidian 
point fragments which were recovered is a greater proportion of the artifact category 
inventory than is found for other groups such as drilling/perforing tools and flake tools. 
For drilling and cutting tasks the tougher cherts would have been preferrable, but
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obsidian was obviously used for projectile points when it was available.
Descriptions of points ascribed to Warren's "Campbell Tradition" (1968), D.B. Rogers 
"Hunting People" (1929) and Treganza and Bierman's "Topanga Complex" (1958) 
indicate that most of the points recovered from SBa-71 can be correlated with the 
previously cited assemblages. Fenenga"s work in central California (1953) suggests that 
the SBa-71 projectile point assemblage shares similarities, with types defined there.
The projectile points, bifaces, and other artifacts recovered from SBa-71 indicate that the 
site was utilized mainly during the periods described previously as "Hunting" or 
"Campbell Tradition". However, there is some limited evidence that the site was 
occupied earlier. Additional data in support of this proposal is presented in subsequent 
sections.
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DRILLING AND PERFORATING TOOLS
Classification
A variable group of tools, in terms of size and shape, the "drilling", "boring" or 
"perforating" types have been variously described as "boat drills", "bead drills", 
"reamers" and the like. These names imply veiy specific functions for these types. We 
will attempt no such assertions at this time. For now, these tools will be classified 
according to shape and manufacture method (technology).
The drilling and perforating tools are divided into 18 categories based on their shapes 
(See Table 6). Some of these are sub-divided into two or more finer categories. The 
tools are defined using criteria which include length, width and thickness, cross-section, 
the number of utilized edges, presence or absence of cortex, evidence of heat treatment, 
evidence indicating the original form (flake, flake fragment, pebble, etc), and indicators 
of a platform. Many of the types defined here are after Kowta (1961). Generally the 
types are based on technological and morphological attributes, rather than functional 
categories preferred by some researchers. As we stated earlier, no a priori inferences 
relating to function will be attempted at this stage of the analysis. However, many of 
Kowta's types are given functional names. These will used in our comparisons, but for 
our purposes these names do not necessarily imply the associated function.
The terminology used to describe the tools is that commonly utilized in describing 
modem metal versions of drilling tools. The shank is defined as the base portion which 
is gripped by some sort of holder; the shaft is the mid-section portion; and the tip is the 
end which makes first contact with the drilling surface.
There is little in the published literature relating to the wide range of drilling/perforating
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tools which are often found at Santa Barbara county sites. Some of the older works refer 
to large, sturdy "boat drills" and many describe the tiny "bead drills". Arnold (1983) is a 
notable exception. Her work on bladelet drill manufacture indicates that during the Late 
Period specialized production centers located on the Channel Islands produced most of 
the bladelet tools used in Canalino bead manufacturing. On the islands, where good chert 
sources and shell supplies were plentiful but other resources were not, specialized 
production allowed the occupants to exchange food and other items for their 
"manufactured" items. Crabtree has described types which are similar to Arnolds 
bladelets. These are struck from angular cores where a ridge is prepared along its entire 
length and then struck off. The blade or bladelet will show flake scars from this 
preparation. Typically the blades are relatively thick and are triangular or trapezoidal in 
cross-section (D. Crabtree 1968:455).
Many of the other tools in this group have not been described in the literature at all. 
Some of them are probably similar to items called "gravers" while others are previously 
undefined types. I will attempt to give as much descriptive information about these as 
possible so that they can be compared to other described types (See Appendix A Tables). 
The group identified by Kowta as "Reamers" makes up a large proportion of the drilling 
tools recovered from SBa-71. These tools are defined as those which are utilized to 
enlarge a perforation through a lateral, twisting motion. Punches, on the other hand, are 
defined as being used with a thrusting motion. Another group includes chisels, gouges 
and gravers. These tools are assumed to have been used with an unidirectional motion.
Description
230 drills were recovered from the SBa-71 excavations. This provided a large data base
for defining the technological organization of the prehistoric site occupants. The
previously postulated marine resource specialization would have been highly dependent
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on reliable oceangoing craft. Therefore, the presence of a large number of 
drilling/perforating tools which can be associated with woodworking activities is 
considered good evidence that the occupations of SBa-71 were building boats.
TYPE
Table 6: DRILLING/PERFORATING TOOL CATEGORIES
CHARACTERISTICSSUB- KIND 
TYPE
B
B
B
B
B
B
B
B
C
D
1
2
3
4
5
6 
7
Reamer
Reamer
Reamer
Reamer
Reamer
Reamer
Reamer
Reamer
Reamer
Reamer
Reamer
Multi­
function
Relatively broad at middle or end,tapers at one or 
both ends. Probably made on a thick flake or 
from a pebble (some have cortex). Relatively 
blunt ends. Bifacial retouch.
Same as type Al in shape, but unifacially 
retouched.
Relatively narrow compared to type A, and long 
with a blunt tip.
Shaft is curved rather than straight, blunt tip.
Broader at center, narrow to a sharp point, some 
are utilized on both ends.
Similar to B3, but smaller and shorter.
Taper more gradually to tip, more triangular in 
shape.
Made on broken biface edges.
Thick flake fragments retouched to emphasize an 
existing point at break.
Unifacial retouch from flat ventral surface.
Short and stubby, taper steeply to a short point 
from thick body. Often thinned at shank. Cortex 
often remaining at proximal end or on dorsal 
face. Probably pebble based.
Flat and broad with one or more short 
protuberances emphasized by retouch.
Punches? Relatively narrow, but short. Short, blunt tip.
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Table 6 continued.
H
H
H
H
I
J
J
K
K
L
M
1
2
3
4
2
1
2
Large 
Prismatic 
Blade Drills
Large 
Prismatic 
Blade Drills
Gravers?
Gravers?
Punches
Multi-
Purpose
Multi-
Purpose
Multi-
Purpose
Pebble
Perforators
Pebble
Perforators
Scraping/
Graving
Scraping/
Graving
Scraping/
Graving
Scraping/
Graving
Long, narrow shaft and tip; broadening at shank. 
Probably bladelet based. Some show pebble 
surface. Bipolar?
Much broader shank which tapers to form a short 
shaft and tip. Probably flake based.
Very broad and thick shank tapers to thin shaft 
and tip.
Rake or blade based tools generally used on one 
edge and tip.
Thick, broad shaft tapers gradually to short, 
blunt tip. Tips show crushing.
Short, thick tools; each with a spur projecting 
from one side.
Small triangular tips.
Long and broad with blunt ends. Flat and mostly 
unmodified on one surface.
Large, crude pebble or cobble tools with thick, 
mostly unmodified proximal ends. Shaft and tip 
relatively thick and blunt Plano-convex cross- 
section.
Same as J1 except with triangular cross-section.
Longer, narrower shaft than Type J. Irregular 
cross-section with square-ended tip.
Same as K l, but with triangular cross-section.
Flakes or spalls with accidental protuberances • 
wear generally in one direction only.
Flakes with an accidental protuberance used 
without modification.
M 2 Scraping/ 
Graving
Same as M l except they are not flakes. Barely 
modified pebbles, biface fragments.
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Table 6 continued
N
N
Bifacial Bifacial tools. Many have pebble surface
Perforators remaining on the proximal end, or on one face.
Can be both blunt or pointed tips.
Bifacial Possibly rejuvenated projectile points. Short,
Perforators broad triangular blade to widest point at
shoulders, tapers gently to form a short, thick 
stem. Retouch towards tip to produce a 
narrower tool.
O
P
Q
R
Eccentrics
Utilized 
bladelets 
Micro drills
Curved 
Micro drills
Unclassifiable; weirdos that don't fit in any other 
group.
Twice as long as they are wide.
Modified thgrough use.
Same as for Type P, but these are 
intentionally modified before use.
Sharks teeth. Curved, couldn’t be used for 
traditional drilling where a straight shaft is 
necessary.
Ten Type A drilling/perforating tools were recovered during the excavations. These can 
be characterized as relatively large, sturdy reamers (See Figure 8:a-d). Reamers are 
implements assumed to have been used to enlarge perforations by means of a rotary 
scraping action against the angular sides of the tool. Steep transverse flaking is 
characteristic of reamers. The Type A reamers are made on thick flakes or from pebbles. 
Seven of the specimens still retain cortex. These reamers measure from 2.3 to 4.1 cm in 
length, from 1.4 to 2.2 cm in width, and from 0.8 to 1.5 cm in thickness. In cross- 
section most of these tools (6) are bi-convex in shape as a result of bifacial retouch. 
However, two are triangular in cross-section and two are trapezoidal. The tips of these 
tools is relatively blunt, while the lateral edges exhibit use wear suggestive of a 
unidirectional twisting motion.
The Type B reamers (47) are a variable group (See Figure 8:e-m and 9:a-e). These tools
79
are relatively longer and narrower than Type A reamers, and have a more pronounced tip. 
Some are bipointed. Most of these reamers are triangular or trapezoidal in cross-section, 
but some exhibit a plano-convex cross-section. All are characterized by the steep 
transverse flaking desribed for Type A reamers. Many retain two opposing unworked 
surfaces, but some are flaked on all surfaces. These reamers range from 1.3 to 3.6 cm in 
length, from 0.7 to 2.0 cm in width, and from 0.4 to 1.6 cm in thickness. Retouch and 
use-wear is found along the edges and the tip.
The twenty-two Type C tools (See Figure 9:f-h) are short and stubby, and taper steeply 
to a short point from a thick body. These range from 1.4 to 2.5 cm in length, from 0.9 to
1.8 cm in width and from 0.4 to 1.1 cm in thickness.
The five Type D tools consist of flat and broad flakes with one or more protuberances 
which have been emphasized by retouch (Figure 9:i,j). They are plano-convex in cross- 
section. These tools may have multiple functions. Two of the tools have two working 
tips, while one has three. The tips and the concave edges show use-wear on the convex 
face indicating a unidirectional action. These may be combination spokeshave and 
chiseling tools (Kowta 1961).
Eleven Type E tools were recovered during excavation (Figure 9:k,l). These tools are 
relatively narrow and short; they feature short, blunt tips. They are generally triangular 
in cross-section, although one is plano-convex and two are bi-convex in cross-section. 
While virtually all of the drilling tools recovered from the SBa-71 excavations were made 
from Monterey or Franciscan chert, one of these tools is made of obsidian. These tools 
ranged in size from 1.8 to 2.7 cm in length, 0.9 to 1.3 cm in width, and 0.6 to 1.0 cm in 
thickness. Use-wear was evident on two or three edges and on the tips of most of the 
tools. One was used on two opposing tips.
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Twenty-two Type F drilling implements were found. These are divided into broad and 
narrow sub-groups. The FI tools are characterzed as having a long, narrow shaft and 
tip, and broadening at the shank (See Figure 9:m-o).They are similar to artifacts which 
Kowta (1961) calls microdrills, but are larger. These may be made on prismatic blades 
or on bipolar production flakes. Some show remnants of pebble surfaces. They range 
from 1.5 to 4.0 cm in length, from 0.7 to 1.3 cm in width, and from 0.3 to 0.9 cm in 
thickness. The Type F2 tools feature a much broader shank which tapers to form a short 
shaft and tip (See Figure 10:a,b). They are similar to the tools Kowta (1961) describes 
as broad based microdrills. These appear to be made on flakes. They range from 1.8 to 
2.6 cm in length, from 1.1 to 1.7 cm in width, and from 0.4 to 0.7 cm in thickness.
Only three Type G drilling/perforating tools were recovered from the excavations. These 
feature a very broad and thick shank which tapers to a thin shaft and tip (See Figure 
10:c). Two of these tools are plano-convex in cross-section, while a third is trapezoidal 
in cross-section. They range from 2.0 to 4.3 cm in length, from 1.9 to 2.1 cm in width, 
and from 1.0 to 1.7 cm in thickness. One of these tools is made on a reworked biface, 
while the other two appear to be pebble based. Fourteen Type H tools were also found 
(See Figure 10:d-k). These are sub-grouped into four smaller categories. These tools 
generally possess small "nubs" which are used for graving, chiseling and punching 
tasks, rather than for reaming as many of the previously described categories. Fourteen 
Type HI tools are categorized as flake or blade based tools used on one edge and a tip 
(See Figure 10:d-f). These are extremely variable in size, measuring from 1.5 to 10.8 cm 
in length, from 1.2 to 7.4 cm in width, and from 0.4 to 3.1 cm in thickness. The four 
Type H2 tools (See Figure 10:g) feature thick, broad shafts which taper gradually to 
short, blunt tips. The tips of these tools show crushing, indicative of a thrusting motion. 
These tools measured from 1.2 to 2.6 cm in length, from 0.9 to 2.2 cm in width, and
Ca t e g o r y t Ot a l  b y  
t y p e
% Of  t o t a lNUMBER
Al
a  = id 4.35 %A2
B1
B2
B3
B4
B5
B6
B7
B8
B = 47B9 20.43%
C = 22 9.57 %
2.17 %
e  = i i 4.78%
t  = 22 9 .57%F2
HI
H2
H3
H4 H = 14
5.65%J = 13
K1
K2 K = 16 6.96%
Ml
M = 13 5.65%M2
N1
4.35%N2
2.6 1 %P = 6
4.35%
R = 5 2.17%
TOTAL 230
Table 7: Drill/Perforating Tool Category Totals
from 0.6 to 1.2 cm in thicknmess. Four Type H3 tools were also recovered (See Figure 
10:h,i). These can be described as short thick tools, each with a spur projecting from one
82
side. They measure from 1.5 to 2.2 cm in length, from 0.7 to 1.3 cm in width, and from 
0.4 to 0.9 cm in thickness. The six Type H4 tools are small and are triangular in both 
cross-section and in plan view (See Figure 10:j,k). These measure from 1.2 to 1.8 cm in 
length, from 0.6 to 1.3 cm in width, and from 0.5 to 0.8 cm in thickness.
The Type I tool group is a small group of probable multi-purpose tools which show 
indications of being utilized on several edges and tips (See Figure ll:a ). They are long 
and broad with blunt ends. They are generally plano-convex in cross-section, with no 
modification on the planar surface. They may have been used for both scraping and 
graving tasks. The three specimens which fit into this grouping measure from 2.4 to 4.1 
cm in length, from 1.3 to 1.6 cm in width, and from 0.8 to 1.1 cm in thickness.
Thirteen Type J tools were recovered during the excavations. These are further divided 
into two sub-types: J1 and J2. The Type J1 tools are large, crude pebble or cobble tools 
with thick, mostly unmodified proximal ends. The shaft and tip are relatively thick and 
blunt. These tools are plano-convex to bi-convex in cross-section. The seven Type J1 
tools (See Figure ll:b,c) range in size from 2.5 to 4.7 cm in length, 1.8 to 2.9 cm in 
width, and 1.3 to 2.1 cm in thickness. The Type J2 tools are characterized as having 
similar characteristics to the J1 tools, with the exception of being triangular in cross- 
section. The six Type J2 tools (See Figure 11: d,e) range in size from 2.5 to 3.9 cm in 
length, 1.6 to 2.7 cm in width, and 1.3 to 2.3 cm in thickness. All of the tools from the J 
category retain cortex on one or more surfaces. They appear to have been produced from 
small chert pebbles of Monterey or Franciscan chert. These kinds of pebbles are easily 
obtainable in the immediate vicinity of SBa-71.
The sixteen Type K tools show some similarity in form to the Type J tools, but tend to be 
longer and narrower with triangular to irregular cross-sections. These tools are also
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divided into two sub-types which are distinguished mainly by cross-sectional differences. 
The Type K1 tools (See Figure ll:f,g) are described as tools with a long, narrow shaft, 
an irregular cross-section and a square-ended tip. They range in size from 1.8 to 3.7 cm 
in length, from 0.6 to 1.9 cm in width, and from 0.5 to 1.4 cm in thickness. Use is 
limited to the tip section in most of the specimens. This is indicative of a thrusting or 
piercing action, rather than the lateral action typical of reaming tools. The Type K2 tools 
(See Figure 1 l:h,i) are similar in form to the K1 types, but tend to be triangular in cross- 
section. Most of these tools show indications of use on several lateral edges, and on the 
tip. While the K1 tools are flake based, the K2 tools appear to be made from pebbles, or 
core trimming spalls. These tools range in size from 1.4 to 4.4 cm in length, from 1.1 to 
3.0 cm in width, and from 0.9 to 2.3 cm in thickness.
Three Type L tools were also recovered (See Figure 1 l:j). This group of tools consists 
of flakes or spalls with accidental protuberances. The use evidence is all unidirectional, 
that is, the use is in one direction only. These tools may have been used for both 
scraping and graving or chiseling tasks. They are variable in terms of cross-section and 
size, ranging from 2.9 to 4.0 cm in length, from 1.6 to 3.3 cm in width, and from 0.8 to 
1.4 cm in thickness.
The thirteen Type M tools are divided into two sub-types. These tools are made on
flakes or spalls which have accidental protuberances. They were utilized "as is" without
furhter modification except that resulting from use. These tools tend to have an
unidirectional use wear pattern on one or more edges and on the tip. The ten Type Ml
tools (See Figure 11 :k and 12:a,b) are made on flakes, and tend to have a triangular form.
They range from 1.5 to 5.6 cm in length, from 0.9 to 3.5 cm in width, and from 0.4 to
1.8 cm in thickness. The three Type M2 tools (See Figure 12:c) are similar to the Ml
tools because they are used on accidental protuberances, however these tools are made on
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barely modified pebbles or biface fragments. They range in size from 2.0 to 3.4 cm in 
length, from 1.3 to 1.5 cm in width, and from 0.6 to 0.7 cm in thickness.
Ten Type N tools were recovered from the SBa-71 excavations. These are all bifacial 
tools which are either plano-convex or bi-convex in cross-section. These are divided into 
two sub-types. The seven Type N1 tools (See Figurel2: d,e) often have pebble surface 
remaining on the proximal end or on one face. They are bifacially modified and can have 
both blunt or pointed tips. They range in size from 2.6 to 4.4 cm in length, from 1.7 to
2.8 cm in width, and from 0.7 to 1.6 cm in thickness. The three Type N2 tools (See 
Figure 12:f) are reworked projectile points or bifaces. They have a short, broad, 
triangular blade which is widest at the shoulders; the short, thick stem contracts gently to 
the base . Retouch towards the tip is used to produce a narrower tool. These specimens 
range in size from 2.3 to 2.8 cm in length, from 1.3 to 1.9 cm in width, and from 0.5 to 
0.8 cm in thickness.
The three Type O tools (See Figure 12:g) are unclassifiable eccentrics which could not 
easily fit into any of the previously described groups. Two of the specimens retain cortex 
on one face. The tools pictured in Figure 12:g is plano-convex in cross-section with 
cortex remaining on about 60% of the dorsal face. Modification is mainly near the tip to 
produce a pronounced sharp tip. These tools range in size from 2.4 to 3.7 cm in length, 
from 1.6 to 1.9 cm in width, and from 0.8 to 0.9 cm in thickness.
The six Type P tools are of the type often called utilized bladelets.(See Figure 12:h,i). 
Bladelets are typically twice as long as they are wide. They are either triangular or 
trapezoidal in cross-section and tiny platforms or platform remnants remain.
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Actual Size
Figure 8: Drilling/Perforating Tools
a-c: Type A 1; d: Type A2; e,f: Type B 1; g: Type B2; h,i: Type B3; 
j: Type B3; k,l: Type B5; m: Type B6
86
Actual Size
Figure 9: Drilling/Perforating Tools
a,b: Type B7; c,d: Type B8; e: Type B9; f-h: Type C; i,j: Type D; k,l: 
Type E; m-o: Type FI
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Actual Size
Figure 10: Drilling/Perforating Tools
a,b: Type F2; c: Type G; d-f: Type HI; g: Type H2; h,i: Type H3; j,k: Type H4
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Actual Size
Figure 11: D rilling/Perforating Tools
a: Type I; b,c: Type Jl; d,e: Type J2; f,g: Type Kl; h,i: 
Type K2; j: Type L; k: Type Ml
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Actual Size
Figure 12: Drilling/Perforating Tools
a,b: Type Ml; c: Type M2; d,e: Type Nl; f: Type N2; g: Type O; h,i: Type P; 
j,k: Type Ql; 1: Type Q2; m,n: Type R
90
These tools are all modified through use. They range in size from 1.5 to 2.9 cm in 
length, from 0.5 to 1.0 cm in width, and from 0.3 to 0.8 cm in thickness.
The ten Type Q tools (See Figure 12:j-l) are micro drills made on bladelets. These are 
modified through retouch and use rather than use alone as described for the Type P tools. 
Most of these tools are triangular to trapezoidal in cross-section. They range in size from 
0.8 to 1.5 cm in length, from 0.4 to 0.7 cm in width, and from 0.25 to 0.6 cm in 
thickness. These tools are similar to the "bead drills" described for other Santa Barbara 
county sites. They are often used to produce shell bead perforations. The use action was 
a lateral motion which produced wear on two to four edges and the tip.
Five Type R tools make up the "sharks tooth" microdrill group These tools have a 
curved, rather than straight shank (See Figure 12:m,n) which is similar in form to a 
sharks tooth. They are either bi-convex or triangular in cross-section and use wear is 
mainly restricted to the tip. This kind of tool couldn't be used for traditional drilling tasks 
where a straight shaft is necessary. They may have been used with a "graving" action. 
The tools in this group range in size from 1.3 to 2.1 cm in length, from 0.9 to 1.1 cm in 
width, and from 0.35 to 0.7 cm in thickness.
Raw Material
When producing drilling and perforating tools the prime consideration is generally 
sturdiness. Stone like obsidian may tend to break easily when performing reaming, 
graving or scraping tasks, while cherts are much more durable. Of the 230 drilling tools 
recovered during the SBa-71 excavations 95.2% are made of some type of chert (See 
Table 8). An additional 1.3% are made of quartzite, another very durable material, and a 
final 2.2% are made of other materials such as volcanic rock. Only 1.3% of the tools are 
made of obsidian. So, while obsidian may have been preferrable for bifacial tools, it can
be seen from examination of Table 8 that chert was the best material available to the local 
inhabitants of SBa-71 for making drilling and perforating tools.
Raw Material Total % of Total
Montery Chert 177 76 .9
Franciscan
Chert
40 17.4
Other Chert 2 0 .9
Obsidian 3 1.3
Quartzite 3 1 .3
Other 5 2 .2
TOTAL 230 100%
Table 8: Drilling and Perforating Tool Raw Material Percentages 
Summary
To conclude, 230 drilling and perforating tools were recovered from SBa-71 (Table 7). 
This is a large percentage of the artifact total when compared to a category such as 
projectile points, and may have important implications relating to the types of activities 
which were occurring at the site. The reaming tool categories made up the largest 
percentage of the tools described. In particular, the Type B reamers make up over 20% 
of the total (Table 7). The other categories are relatively small in comparison, and include 
tools which it appears were used for tasks such as graving, chiseling, gouging and 
punching. The utilized bladelets and microdrills occur only in small numbers. There is 
no indication that the type of specialized shell bead production described by Arnold 
(1983) for the Late Period was occurring at SBa-71. Instead, the categories of tools 
found there indicate that woodworking was probably an activity of primary importance. 
The large reaming tool types which are necessary for plank canoe construction (Types A
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and B) are found in large enough quantities to infer that boat construction was occurring 
at the site during the time of its primary occupation.
The raw materials utilized for most of the drilling and perforating tools consists of locally 
available cherts, which were the most durable materials available. Small pebbles and 
cobbles of Monterey and Franciscan chert are easily obtainable in Santa Barbara county, 
and could be modified in a variety of ways to produce drilling and other tools. The 
technological evidence (See Table A2) indicates that the tools were made from large thick 
flakes, from prismatic spalls and possibly bipolar reduction flakes. Some tools are made 
on pebbles which have only been minimally modified.
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FLAKE TOOLS
Classification
The flake tools are grouped into two large categories. Type A flakes or "utilized flakes" 
are flakes or flake fragments which are used without any further modification (See Table 
A3). The majority of edge damage visible on these tools results primarily from use. 
Generally the edges differ from those where retouch has been employed in several 
characteristics. First the edge damage is very irregular, and second, the angle of removal 
is not as steep as those tools with retouched edges. Formally this category is variable, 
depending on the characteristics of the flake used.
The second category, "flake tools", is composed of flakes or flake fragments which are 
modified, usually with pressure retouch, before they are used (See Table A3). Generally 
this retouch is much more regular than the edge damage seen on utilized flakes and the 
angle of removal of these flakes is much steeper. The use damage, or retouch on these 
tools can be either unifacial or bifacial and any number of edges may be used. However, 
the majority of the tools examined featured unifacial retouch and/or use. Many of these 
tools tend to be plano-convex in cross-section. This category is composed of the types of 
tools generally known as "scrapers" in the archaeological literature.
Description
Two hundred and fifty-six utilized flakes (Type A) were recovered during the SBa-71 
excavations. This made up over 79% of the total (See Table 9). Little can be said 
regarding the formal characteristics of these tools as they vary considerably. Generally 
they are made on flakes, broken flakes or core spalls which have an edge sufficient for 
scraping or cutting use. Of the two hundred and fifty-six tools, 206, or 80.47% are 
utilized with an unidirectional action. This action is indicated by the use wear occurring
94
primarily on on one face. The remaining 49, or 19.14% showed bifacial use wear (See 
Table 9). It is assumed that those tools showing unifacial use wear were utilized as 
scraping tools, while those with bifacial wear were probably used for cutting tasks.
Sixty-eight flake tools (Type B) were also recovered.This makes up almost 21% of the 
utilized flake and flake tool artifact group. These tools are modified through pressure 
retouch to forms which generally have a planar ventral face, and a steep, convex dorsal 
face. The retouch is usually confined to the dorsal face, with the result that a steep face is 
produced. Most of the tools in Category B are unifacially modified. Of the sixty-eight 
total flake tools 60, or 88.24% show unifacial retouch, while only eight, or 11.76% are 
retouched bifacially (See Table 9). Many of the unifacially modified tools could be 
placed into traditional categories such as "end-scrapers" or "side-scrapers", but for this 
analysis, the number of edges, and the shape of the edges utilized on each tool are 
described instead (See Table A3). While most of the tools have convex use edges, there 
are a few with a concave edge. These tools may have been used as "spokeshaves" or 
"shaft straighteners".
. Type Sub-Type Total
Unifacial Bifacial Both
A 206
(80.47%)
49 (19.14%) 1 (.39%) 256
(79.01%)
B 60 (88.24%) 8 (11.76%) 68 (20.99%)
266
(82.10%)
57 (17.59%) 1 (.31%) 324
Table 9: Utilized Flake and Flake Tool Totals
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Raw M aterials
As for the previously described drilling and perforating tools, the materials which seem to 
be preferred for utilized flake and flake tool production are various kinds of chert Of the 
324 tools in the category as a whole 132 (40.74%) are made from Franciscan chert, 155 
(47.83%) are made of Montery chert, and 21 (6.48%) are made from other cherts (See 
Table 10). Thus, over 95% of the utilized flakes and flake tools are made from some 
type of chert. A combination of quartz, volcanics, and silicified siltstone tools make up 
the "Other" category (4.63%), while only one tool (.31%) is made from obsidian. The 
durability, and easy availability of the cherts which can be found in the vicinity of SBa-71 
make these materials ideal for the kinds of cutting and scraping tasks inferred.
M aterial Num ber %
Franciscan Chert 132 40.14%
Monterey Chert 155 47.83%
Other Chert 21 6.48%
Obsidian 1 .31%
Other 15 4.63%
Total 324 100%
Table 10: Utilized Flake and Flake Tool Raw M aterials
Sum m ary
Type A tools (utilized flakes) make up the majority of the artifacts within this category. 
The utilized flakes are made from flakes, broken flakes, and core spalls of chert which are 
not further modified before they are used for the task at hand. Because little time 
expenditure is necessary for the production of these tools they were probably not
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"curated" to the degree that tools such as projectile points were. When a utilized flake 
began to perform unsatisfactorily, a new flake could easily be obtained and used. The end 
result of this toolmaking behavior is that more of these types of tools or tool fragments 
should be present as part of the archaeological record than tools which require more time 
and effort to produce. While both cutting and scraping tasks are inferred for these tools, 
the types of materials they had been used on could not be discerned at the present level of 
analysis. Microscopic examination of use-wear and polish would be necessary to make 
this determination. These types of analyses are beyond the scope of this document.
The Type B (flake tool) category makes up a relatively small percentage of the utilized 
flake/flake tool artifact total. The modification of these tools through the use of pressure 
retouch involves a greater degree of effort and therefore a relatively lower discard rate 
when compared to the Type A tools. The plano-convex cross-section and unidirectional 
retouch characteristic of most of these tools is indicative of scraping tasks, but the type of 
materials which they might have been used on is unknown. The concave use edges 
described for a few of these tools is suggestive of use in woodworking activities. 
Microscopic examination of some the SBa-71 tools is planned for the future.
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Classification
The cores recovered from the SBa-71 excavations are grouped into five major categories, 
with several of these types being further divided into sub-types. The major distinctions 
between these types are: the presence or absence of obvious platforms, the direction of 
flake removals and the form of the original cobbles (See Table A4). The Type 1 cores are 
platform cores with undirectional flake removals. They are further divided into two sub­
groups. Type 1A cores are single platform, unidirectional, conical cores, while Type IB 
cores are single platform, unidirectional, domed cores. The Type 2 cores feature multi­
directional flake removals, and are sub-divided into tabular (2A), bifacial (2B) and 
amorphous (2C) groups. The Type 3 cores are defined as "split cobbles", while the Type 
4 cores are bipolar. The bipolar cores are different from the other cores in that an anvil is 
used to produce bipolar cores, producing bi-directional force when percussion is applied. 
The Type 5 grouping consists of "core tools" and the Type 6 category consists of a single 
flaked based bladelet core (Kowta 1961).
Type Monterey
Chert
Franciscan
Chert
Other
Chert
Obsidian Other Total
1A 21 (51.22%) 12 (29.27%) 3 (7.32%) 0 5 (12.20%) 41(34.45%)
IB 4 (50%) 0 1 (12.5%) 0 3 (37.5%) 8 (6.72%)
1C 0 1 (100%) 0 0 0 1 (.84%)
2 A 0 5 (100%) 0 0 0 5 (4.20%)
2B 13 (33.3%) 18 (46.2%) 4 (10.3%) 0 4 (10.3%) 39(32.77%)
2C 2 (28.6%) 1 (14.3%) 0 0 4 (57.1%)0 7 (5.88%)
3 9 (90%) 0 0 0 1 (10%) 10 (8.40%)
4 5 (100%) 0 0 0 0 5 (4.20%)
5 1 (50%) 1 (50%) 0 0 0 2 (1.68%)
6 1 1 (.84%)
Total 55(46.2%) 39(32.8%) 8(6.7%) 0 17(14.3%) 119 (100%)
Table 11: Core Category and Raw Material Type Totals
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Description
Forty-one Type 1A (single platform, unidirectional, conical) cores were recovered from 
the excavations (See Figure 13:a-f). These cores feature well defined, planar platforms 
made with an initial flake removal, and fairly regular unidirectional flake removals 
perpendicular to the platform axis. While these are sub-conical to conical in form where 
flakes are removed in a symmetrical fashion, they do not attain the degree of regularity 
characteristic of classic polyhedral cores which produce blades (Crabtree 1972). Some of 
the flake scars end in hinge fractures which are indicative of difficulty of removal.
The Type IB cores are similar to the 1A cores in that they feature planar platforms and 
unidirectional flake removal, but in form they have a more domed shape (See Figure 14). 
Only eight specimens were assigned to this grouping (Table 11).
One Type 1C core was also defined (Table 11). This domed core with unidirectional 
flake removal is differentiated from the Type IB cores because of its fragmentary nature.
The Type 2A group consists of five tabular cores (See Figure 15:a-c). Flake removal 
was from two or more directions producing a more amorphous shape than is typical of 
Type 1 cores.
The Type 2B core sub-group is composed of 39 specimens (Table 11). These polyhedral 
cores typically have relatively few flake removals, and cortex remaining on one or more 
surfaces. They are amorphous in shape. Examination of those cores with relatively few 
flake removals indicates that they were made on round to oblong cobbles.
The seven cores assigned to the Type 2C grouping (Table 11) are roughly bifacial in
shape and appear to have been produced from relatively flat pieces of parent material. As
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is true for the other Type 2 cores, flake removal is from many directions.
The Type 3 category is made up of ten artifacts (Table 11) characterized as split cobbles. 
Generally these cobbles are split to reveal the interior, while the exterior retains most of 
the original cortex. These cores have relatively few flake removals.
The Type 4 group is made up of those cores which show evidence of having been 
produced using bipolar reduction methods (See Figure 16:a,b). Some authors have 
defined these cores, and the flakes produced from them, as having double bulbs of 
percussion extending from opposing ends of the artifact. In fact, these cores/flakes 
generally exhibit only one bulb or flake scar formed at the point of initial percussion, but 
do often show crushing at the proximal and distal ends.
The two Type 5 artifacts are tools which have been made on cores (See Figure 15:d). 
One tool has flakes removed from two faces to form a use edge, while the second 
consists of a split cobble which has been modified through use on one edge and a tip.
A final grouping consists of one flake based bladelet core (See Figure 16:c). Kowta 
(1961) posits a rough succession of core reduction beginning with polyhydral cores, 
continuing through tabular, flake and elongate core categories. Thus, according to him a 
large flake would be removed from a polyhedral or tabular core and this would then 
become the core from which smaller bladelets were removed. This single specimen is the 
only core which shows evidence of having produced bladelets, rather than flakes. The 
type of specialized bladelet production technology described by Arnold (1981) for the
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Actual Size
Figure 13: Single Platform, Unidirectional, Conical Cores, 
g,h: Expended Cores
Actual Size
Figure 14: Single Platform, Unidirectional, Domed Cores
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Actual Size
Figure 15: a-c: Tabular Cores; d: Core Tool
Actual Size
Figure 16: a,b: Bipolar Cores; c: Bladelet Core
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Late Period is not in evidence for the Middle Period occupation at SBa-71.
Raw Materials
Of the one hundred and nineteen cores recovered from SBa-71 one hundred and two are 
composed of some type of chert. Fifty-five cores (46.2%) are Montery chert, thirty-nine 
(32,8%) are Franciscan chert, and an additional eight (6.7%) are other types of chert. 
Thus, 84.7% of the cores found are made of chert. The remaining seventeen cores 
(14.3%) are composed of a variety of other materials including volcanic rocks and 
silicified siltstone. No obsidian cores were found at SBa-71. This absence suggests that 
the obsidian tools which have been described were imported into the area in their finished 
forms.
Summary
The majority of the cores recovered from SBa-71 could be assigned to either the platform 
core (Type 1) or multidirectional amorphous core (Type 2) groups. A total of fifty 
specimens are assigned to the unidirectional platform core category , while fifty-one 
artifacts fit into the multi-directional category (See Table 11). The eighteen remaining 
artifacts are described as split cobble cores, bipolar cores, core tools, or bladelet cores. 
Examination of the removal scars visible on the SBa-71 cores indicates that flake 
production was the primary activity. Only one core showed evidence that bladelets were 
produced from i t
Biplar reduction technology is generally used to reduce pebbles which are too small for 
more traditional direct percussion methods. Thus, the presence of these kinds of cores at 
SBa-71 is indicative that this kind of technology was used to reduce some of the smaller 
Monterey and Franciscan chert pebbles commonly found in the project area.
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The majority of the cores recovered from this site were made of some variety of chert 
(See Table 11). The lack of obsidian cores indicates that any obsidian tools were 
imported into the area in their finished form.
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RESULTS OF .THE DEBIT AGE ANALYSIS
Four thousand and forty-four pieces of debitage were recovered from SBa-71 during the 
1971 excavations. Because this number was so large a sample was selected for intensive 
analysis. The problem then was which type of analysis would be attempted. Many 
archaeologists have utilized stage typologies in core reduction studies, but defining the 
reduction stage can be difficult. Generally these systems depend on the researcher being 
able to estimate the amount of cortex as a measure of the stage in reduction the flake 
represents. The smaller the amount of cortex the higher the stage of reduction. This 
assumes that the exterior cortical portions are always removed first (primary flakes), and 
then interior flakes which would have less or no cortex would subsequently be removed 
(secondary and tertiary flakes). My experience as a flint knapper indicates this is not 
always the case. Cortex can often be removed at later stages of reduction after interior 
flakes have already been removed (see Jelinek et al 1971). Another problem occurs when 
various researchers with various levels of skill and experience attempt to recognize cortex 
on different lithic materials. The proportion of cortical debitage in an assemblage can 
result from factors such as 1) raw material type and availability; 2) nodule or core size; 3) 
intensity of reduction; 4) the nature of raw material procurement and reduction systems; 
and 5) stylistic and functional factors. Sullivan and Rozen say that because various 
independent technological and nontechnological factors influence cortical variation, it is 
misleading to use it exclusively when attempting descriptions of prehistoric technology 
(1985:756).
Most stage typologies also are restricted to analysis of complete specimens only. This 
doesn’t allow the full range of debitage variation to be examined. Most incomplete or 
fragmentary debitage is assigned to a category such as "shatter" and is subsequently 
ignored.
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Other systems for lithic analysis (especially those designed for tool debitage categories) 
depend on platform attributes to determine the origins of particular debitage. Flakes with 
faceted platforms are assumed to have been removed from bifaces or other tools as a final 
stage in reduction (retouch flakes, pressure flakes), while flakes with lipped platforms are 
said to be characteristic of biface thinning.
Many of these types of analyses also use shape to aid in determining technological 
differences. Some Southwestern studies use categories such as diverging/expanding 
silhouette (Rosenthal 1978:139; Masse 1980:146) in combination with platform 
characteristics and relative thickness to define tool debitage.
The assumption that technological origins can be inferred from a few key attributes is
challenged by Sullivan & Rozen (1985). They employ an approach which does not
depend on making technological inferences at the artifact level (1985:755). They suggest
that it is more useful to design an approach which describes distinctive assemblages of
artifacts, rather than one which describes assemblages of distinctive artifacts. They have
employed categories which are not linked a priori to conclusions about technology.
They say these categories are "interpretation-free." This was accomplished using a
hierarchical key (Dunnell 1971:76-84) which had three dimensions of variability, each
with two naturally dichotomous attributes (See Figure 17). To use this key it is first
determined if each piece of debitage has a single interior surface. This is determined
through the presence of absence of features such as ripple marks, force lines or a bulb of
percussion. If none of these factors can be found a single interior surface cannot be
discerned. These flakes are put into the category "Debris". If a single interior surface
can be found the next step is to decide if a point of applied force is present. This is
defined as the point where the bulb of percussion intersects the striking platform. In
cases where only a fragmentary platform remains, a point of force is inferred by the
108
origin of force line radiation. If there is no point of applied force the debitage is put into 
the "flake fragment" category. If a point of applied force is present, then it must be 
determined whether the margins of the flake are intact The margins are considered to be
, DEBITAGE
SINGLE INTERIOR 
SURFACE
POINT OF 
APPLIED FORCE
DISCERN ABLE NOT DISCERNABLE
MARGINS
DEBITAGE
CATEGORY
INTACT
COMPLETE
FLAKE
PRESENT, ABSENT
NOT INTACT
BROKEN
FLAKE
FLAKE
FRAGMENT
DEBRIS
Figure 17: Schematic Representation of the Hierarchical Debitage Key 
after Sullivan and Rozen, 1985
intact: 1) if the distal end exhibits a hinge or feather termination (Crabtree 1972:63); or 2) 
if lateral breaks or snaps won't interfere with accurate measurement (Fish 1979:29). If 
the margins are not intact the debitage is placed in the "broken flake" category. If the 
margins are intact the piece is considered a "complete flake".
The Sullivan and Rozen data indicate that a high proportion of broken flakes and flake 
fragments are indicative of shaped stone tool manufacture, while a high proportion of 
complete flakes and debris indicate core reduction activities (1985).
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Sullivan and Rozen Analysis
The Sullivan and Rozen key method was applied to a sample of the flakes recovered from 
SBa-71 in an attempt to understand intra-site variability and site activities. Two different 
features (Feature 4 and Feature 6) and one excavation unit (AA96) were selected for this 
debitage analysis. Unit AA96 was selected as a control. This unit is located in an area 
of the site which the excavators believed to be basically undisturbed and a large enough 
sample of debitage was recovered to provide an adequate sample. Five hundred and 
forty-nine pieces of debitage were recovered from this unit (See Table 12) in four 6" 
levels. Of these, 86 are classified as whole flakes, 173 are classified as broken flakes, 
256 are classified as flake fragments, and 34 are classified as debris. A high proportion 
of the debitage from this unit falls into the broken flake and flake fragment categories. 
This indicates a focus on tool manufacturing, at least in the vicinity of this unit
Feature 6 was described by the excavators as possibly representing the structural remains 
of a dwelling. Again, the high proportions of broken flakes and flake fragments indicate 
tool manufacturing activity (Sullivan and Rozen 1985) (Table 12).
A rectangular bead was recovered from Feature 4, which may indicate an earlier 
occupation for this site than some of the C-14 dates have predicted. King (1980a) 
assigns these kinds of beads to his "Early Period". I was especially interested in 
determining if this feature was also different from the rest of the site in other ways. 
While the number of broken flakes and flake fragments recovered from this unit is almost 
as large a percentage as that determined for Feature 6, the number of whole flakes 
recovered is a considerably larger percentage than that of Feature 6 and Unit AA96 (See 
Table 12). This may indicate that both core reduction and tool manufacturing activities 
were going on while Feature 4 was in use.
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Traditional Debitage Analysis
To test the efficacy of Sullivan and Rozens methods the whole flakes from Unit AA96, 
Feature 6, and Feature 4 were subjected to a more traditional analysis which combines 
morphology, platform attributes, relative thickness, and size as its indicators. Each of the 
180 whole flakes from the three previously described excavation units was measured 
(length, width and thickness) and weighed to determine size. Then the platform attributes 
and shape were described. Finally the presence or absence of cortex is noted as in most 
stage typologies. As a final step the presence of features which would indicate the flake 
has been heated are noted. These include potlids, cracking and crazing. The results of 
this analysis were then compared to those which were generated from the Sullivan and 
Rozen technique. The results of this analysis can be seen in Table 13.
In regards to size the variable "length" was used to group the flakes into three groups. 
Eighty-two specimens measure between 0.4 and 1.0 cm in length; 78 specimens measure 
1.1 to 2.0 cm in length; and 20 specimens measure between 2.1 and 5.8 cm in length. 
Thus, 98.9% of the flakes in this sample are under 2 cm in length, while only 11.1% are 
larger than 2.0 cm. This supports the Hierarchical Key Debitage Analysis results in that 
biface thinning and pressure retouch is assumed to produce smaller flakes, while 
percussion flaking or core reduction methods should produce the larger flakes. These 
numbers indicate most of the flakes produced are the result of tool manufacturing 
activities. The platform characteristics also support this thesis. One hundred and thirteen 
(63.1%) of the flakes reviewed have faceted platforms which are generally considered to 
be related to pressure flaking or tool retouch activities. Only 51 (28.3%) of the flakes 
have flat platforms (typical of core reduction activities), while 15 (8.3%) have lipped 
platforms, which are often considered to be typical of biface thinning operations utilizing 
soft hammer techniques.
I l l
TOTAL WHOLE
FLAKES
b r 6 k e n
FLAKES
FLAKE
FRAGS
DEBRIS TOTAL
FTR 4 55(23.2%) 82(34.6%) 96 (40.5%) 4(1.7%) 237
FTk 6
1.0-1.5 2 1 6 4 53 14 152
1.5-2.0 4 2 0 16 2 42
2.0-2.5 1 1 2 0 24 4 59
SubTotal 36 (14.2%) 104 (41.1%) 93 (36.7%) 20 ( 8 . 0 % ) 253
0-2.5
(F ir  M atrix) 3 5 1 0 9
TOTAL 39 109 94 0 262
UNIT
AA96
0-0.5 2 0 40 8 1 1 2 153
0.5-1.0 2 1 19 51 5 109
1 . 0 - 1 . 5 3 l 6 6 52 5 154
1.5-2.0 l 4 3 8 72 9 133
TOTAL 86 (15.7%) 173(31.5%) 256(46.6% ) 34 (6.2%) 549
Table 12: Hierarchical Key Debitage Analysis Results
The morphological attributes are perhaps not as clear-cut, but 34.4% (62) of the flakes 
analyzed have expanding silhouettes, while broad flakes number 37 (21.1%), and 
rectangular flakes number 36 (20%). The next most common type is short points, with 
25 (14.1%) specimens represented. The other shapes (oval, long point, blade) are 
represented by only a few individuals (See Table 13).
Of the 180 whole flakes examined 25 (13.9%) retain cortex, while the other 155 (86.1%)
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do not. This again indicates tool manufacturing rather than core reduction activities were 
occurring at SBa-71.
Table 13: Traditional Debitage Analysis Results
SIZE (LENGTH)
0.4-1.0 CM = 82
1.0-2.0 CM = 78
2.0-5.8 CM = 20
SHORT POINT = 25 
LONG POINT = 5
BLADE = 8
BROAD = 37
TOTAL 180
PLATFORM
CH AR ACTF.RTSTTCS
FACETED =114 
FLAT = 51
LIPPED = 15
TOTAL 180
MORPHOLOGY
EXPANDING = 62
OVAL = 7
RECTANGULAR = 36
TOTAL
CflRIEX
YES = 25 
NO = 155
TOTAL 180 
M A I
YES = 43 
NO = 137
TOTAL 180~
180
Finally, 43 (23.9%) of the flakes examined exhibit some indications of heating. These 
indicators include potlids, crazing, and cracking. The application of heat makes the rather 
hard cherts which are available locally much more plastic and therefore much easier to 
work. Some studies (Purdy 1981) also indicate that color changes can occur as a result 
of heating.
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Classification
The groundstone objects recovered from SBa-71 are divided into five main groups. The 
grinding implements (manos, metates, mortars/bowls & pestles) were placed in the first 
group. These tools are grouped into sub-types such as manos, metates, pestles and 
bowls. The manos are sub-divided according to whether they were shaped before use or 
used in their natural form, and according to the numbers of faces which are used. The 
pestles are grouped in basically the same way, except that it is assumed that all the faces 
make contact with the mortar or bowl. The bowls/mortars are classified according to the 
rim form (rounded lip, square lip with groove, unmodified lip) if this portion remains, 
while the body fragments form a final sub-group. Length, width and thickness 
measurements and other characteristics of the groundstone artifacts can be found in Table 
A6.
Items including beads and ornaments form another grouping. The beads are divided 
according to shape. The types include: discs, globular shaped, barrel shaped, and tube 
beads. Undrilled discs were also recovered, and a few ornaments or ornament fragments 
were found. These are assumed to be ornamental because they have a hole drilled for 
hanging.
The third group is made ip of "Tools". The tools are so classified because their shapes 
are similar to types described for bone tools such as awls and pressure flakers. Some 
have polish at the tips which provides an indication of the way they were used.
The fourth group was comprised of objects which historic accounts indicate were used in 
ceremonial or religious contexts, such as pipes. These few objects are described 
accrording to their formal characteristics.
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A final category is made up of unclassifiable items. These may be fragments of tools or 
ornaments, but not enough of the artifact remains for them to be grouped further. Within 
these categories the artifacts are further divided according to shape and modification.
Description
The mortars and bowls are all fragmentary and it was not possible to distinguish between 
bowls and deep mortars. Those specimens which are complete enough to identify appear 
to be deep mortars or roughly formed stone bowls. These are divided into rim fragments 
and body fragments.
A total of thirteen bowl body fragments were recovered at SBa-71 (See Table 14). These 
vary in thickness from 1.5 to 8.5 cm. The exterior surface of these fragments is modified 
through pecking and/or grinding on some of the specimens, while others show no 
modification. The lower portion of many of the bowls may have been less modified than 
the surfaces near the rim. Because most of the fragments recovered from this site are not 
very large, shape and size are hard to estimate. However, it appears that the most 
common form was a globular one, with a flattened base. One specimen with a squared 
rim may be of the straight walled "flower pot" type.
Those fragments with an identifiable rim remnant range in size from 70 mm to 200 mm
inside diameter. They appear to have been made on cobbles or small boulders with the
thickness of the bottom and walls varying with the size of the vessel and perhaps with
use. The walls of the vessels generally increases in thickness toward the bottom. The
base of the vessel may be either thicker or thinner than the lower portion of the walls (see
Figure 18). The exterior of the vessel is usually smooth. This is usually due to the
natural characteristic of the parent material rather than intentional shaping. Eleven
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rounded lip bowl fragments were recovered from the SBa-71 excavations (See Table 14). 
These all have well formed rims with rounded lips. The "roundness" of the lips varies 
somewhat because of modification through use. The rotary motion of a pestle abrading 
against the lip has faceted the lip and produced assymetrical cross sections in some 
specimens. In others the original shape of the boulder causes an assymetrically rounded 
lip (See Figure 18). Two specimens can be described as having a squared lip with a 
groove (Table 15). These.rims are formed with a flattened lip featuring a medial groove 
(See Figure 18). A final two rim fragment specimens feature irregular, unmodified lips 
(See Table 14). These are made from unshaped cobbles which produce a thick irregular 
lip.
Only one shallow basin metate fragment was recovered during the SBa-71 excavations. 
However, David Banks Rogers reports recovering other specimens during his 
excavations during the late 1920's. The specimen recovered is nearly complete and 
features a well developed basin formed through use. The basin is oval in shape. No 
modification other than that occurring from use is evident.
The manos are divided into sub-groups based on formal characteristics. The bifacial 
mano category is made up of eleven specimens (See Table 14) which are ovoid in outline, 
with a flattened oval cross-section. These tools are unmodified except through use. The 
grinding surfaces occur on opposite faces and are convex to nearly flat (See Figurel9). 
These tools tend to be shorter in relation to length than the unifacial manos. Some of 
these specimens have battering on the ends and edges.
The shaped biface group consists of eight specimens (Table 14). These implements are 
ovoid in outline and flat oval in cross-section (See Figure 20). They are modified by use 
and by grinding. Some of the edges are polished. The grinding faces are convex.
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One tool is classified as a wedge shaped mano. This implement is ovoid in outline, and 
triangular (or wedge shaped) in cross-section. The specimen has one face ground flat by 
use (See Figure 21).
Eight unifacial manos are also defined (Table 14). These tools are ovoid in outline and in 
cross-section, while the grinding surfaces are convex in shape. These implements are 
modified only through use. They also tend to be more elongate than the biface specimens 
amd to exhibit less wear (See Figure 22).
Seventeen pestles or pestle fragments are also part of the SBa-71 assemblage (Table 14). 
Ten of these speciments are assigned to the elongate, unshaped category (See Figure 23). 
These implements are made on elontgate cobbles with no modification except battering 
and grinding on one or both ends. The wear patterning on the end or ends varies from 
smooth grinding facets to slightly battered ends with an occasional flake spall resulting 
from use.
Large Cobble Pestles constitute three items within the artifact assemblage (Table 14). 
These tools are large cobbles battered on one or both ends (See Figure 24). They are 
unshaped except as a result of use. One specimen is battered on both ends, both edges 
and both faces. One face has also been used for grinding. This tool could be classified 
as both a pestle and a mano.
Two Shaped Form A pestles were also recovered during the SBa-71 excavations (Table 
14). These are shaped by grinding, producing a smooth oval cross-section and round 
battered and ground ends (See Figure 25:a). Two Shaped Form B pestles were also 
recovered. These implements are shaped through pecking and/or grinding to form a
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| Sandstone | Siltstone Steatite | Other Total
Bowls and M ortars ... ... L ... . . - -  1.....................
Bowl Body Frags 12 1 13
Rounded Lips 9 2 11
Sq Lip W/Groove 2 2
Unmod Lip 1 1 2
M anos
Bifacial Manos 10 1 11
Shaped Bifacial Manos 8 8
Shaped Wedge Manos 1 1
Unifacial Manos 8 8
Unclass Manos 13 1 14
M etates
Shallow Basin Metate 1 1
Pestles
Elong Unsh Pestle 10 10
Lg Cobble Pestle 3 3
Shape Form A Pestle 2 2
Shaped Form B Pestle 2 2
B eads
Disc Beads 135 1 133
Globular Beads 1 4 1 6
Tube Beads 1 1
Barrel Beads 1 1
Undrilled Discs 1 3
Ornam ents
Ornament 1 1 2
Ornament Frags 1 1 2
A w ls? 5 1 6
P ipes 4 4
linknow n 3 3
TOTAL .......  .......1 ................... ............._.l 251
Table 14: Groundstone Category Totals and Raw Material Types
tapered, elongate pestle. The illustrated specimen appears to have been broken during 
production (Figure 25 :b) as no use wear is evident.
The groundstone beads and ornaments make up another artifact category. For precise
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descriptions and drawings of the various types of beads found in Santa Barbara County 
the reader is referred to Chester Kings Ph. D. dissertation (1981). One Hundred Thirty- 
five disc beads were recovered during the excavation process. Disc beads are typically 
flat, round discs which range in size from 0.3 to 1.0 cm in diameter. The majority of 
these beads have measurements which cluster around the 0.4 cm range. In height these 
beads range from 0.1 to 0.3 cm. Hole diameter ranges from 0.1 to 0.3 cm with the 
majority of the beads measured clustering near the 0.2 cm mark (See Table A6). Six 
globular beads were also recovered during the SBa-71 excavations. These are generally 
spherical in shape. Two of the specimens are too fragmentary for measurement, the 
remaining four specimens range in size from 0.9 to 2.3 cm in outside diameter, from 0.5 
to 2.9 cm in height, and from 0.3 to 1.2 cm inside hole diameter. One tube bead was 
also found. Generally this kind of bead is long and cylindrical in shape. The bead 
recovered from SBa-71 measured 1.1 cm in outside diameter, 0.5 cm inside hole 
diameter, and 2.4 cm long. One barrel bead is also part of this category. These types of 
beads are similar to tube beads in shape, but are not as long. This specimen measured 
0.6 cm in outside diameter, 0.3 cm inside hole diameter, and 0.5 cm high. Three 
undrilled discs were also noted. These probably represent initial stages of bead 
produciton. They measured from 0.7 to 1.1 cm in outside diameter. Four ornaments or 
ornament fragments were also recovered. These tend to be oblong in shape with rounded 
comers. One is drilled in the center, while one of the fragments is drilled near the edge. 
They are generally flat in cross-section, ranging from 0.35 to 0.5 cm in thickness. One 
of the specimens is stained with ochre and asphaltum on one side. It may be a gaming 
piece.
The stone awl category was made up of six artifacts (Table 14). Three of the specimens
exhibit flat faces with rectangular cross-sections. One has a flat, blunt tip. Traces of
asphaltum are found on two opposing flat faces of one specimen. Three specimens are
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round to oval in cross-section. They all exhibit polish on the tip. Formally these tools 
resemble bone tools which have been defined as awls or scrapers, therefore these 
categorizations are used.
Four pipe or pipe fragments were also found at SBa-71 (Table 14). Three fragmentary 
specimens consist of pipe stem fragments which are either partially drilled, or are not 
drilled at all. These probably broke during the manufacturing process. One complete 
specimen is conical in shape, and is only drilled partially through the interior.
Three fragments were described as "Unknown". While these appear to be modified 
through grinding action, they are too small to identify what their form might have been 
before breakage.
Raw Materials
Certain types of raw materials appear to be preferred for particular artifact categories (See 
Table 15). For most of the grinding tools, including bowls, manos, and pestles the 
material of choice is sandstone. A few of these kinds of tools are also made of siltstone. 
For stone beads the preferred material is definitely steatite, while the awls and pressure 
flakers are also generally made from sandstone. The pipes and pipe fragments are all 
made from steatite. The final "Unknown" category consisted only of steatite items. 
Because this kind of material appears to be associated with bead/ornament and pipe 
production, it is assumed that these specimens represent manufacturing residue from 
these kinds of activities.
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Figure 18: Groundstone Bowl Fragm ents
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Figure 19: G roundstone Bifacial Manos
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Figure 20: Groundstone Shaped Bifacial Mano
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Figure 21: Groundstone Wedge Shaped Mano
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Figure 22: G roundstone Unifacial Manos
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Reduced 64%
Figure 23: Groundstone Elongate, Unshaped Pestles
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Figure 24: Groundstone Large Cobble Pestle
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Figure 25: Groundstone Shaped Pestle Fragm ents
a: Shaped Form A; b: Shaped Form b
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Summary
The variety of grinding tools recovered from SBa-71 is indicative that a broad range of 
food processing activities were occurring at the site. Manos and metates are generally 
associated with the processing of hard seeds, while mortars and pestles are suppposed to 
be used for processing soft seeds such as acorns. If these inferences are valid, it can be 
supposed that a variety of wild plant foods were being collected and processed by the 
prehistoric site occupants.
The presence of steatite beads and ornaments is suggestive that some sort of exchange 
system was in place by the time of the main occupation of SBa-71. Steatite does not 
occur in the vicinity, and so would have to be imported either as a raw material or as 
finished products made from the stone.
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SHELL ANALYSIS
Modified Shell Classification
The modified shell recovered from SBa-71 is sorted according to morphology, and 
secondarily, with regard to evidence of the technology used to produce it. The genus and 
species (if possible) of the shell from which each artifact has been manufactured was 
determined and each was measured to the nearest half millimeter. Three large categories 
were produced using these criteria. These are: beads, ornaments and fishhooks. The 
beads are divided into types defined by Chester King (1981) as part of his dissertation 
research. As was stated earlier King utilized the beads and ornaments recovered from 
SBa-71 to define his M2b period. Common forms include wall discs, cupped discs, flat 
discs, barrels, cylinders and whole shell beads. Wall discs are derived from the wall of 
the Olivella biplicata. while cupped discs come from the callus portion of the Olivella. 
Flat discs are generally made from the interior portions of Haliotis shells. Barrels are 
usually formed from whole Olivella shells whose spire and base have been ground off. 
These are also sometimes made of Mvtilus or Tivela shell. Whole shell beads are 
generally only minimally modified. They often have a hole punched or drilled in the side. 
Olivella shells, cowries, small tops and whelks are the types most commonly used. The 
reader is referred to Chester Kings dissertation (1981) for in depth discussion of shell 
bead manufacturing techniques.
The ornaments recovered from SBa-71 are mainly of two types: 1) circular and triangular 
forms made of Haliotis nacre and, 2) Megathura ring ornaments.
The few shell fishhook fragments recovered during the excavation are usually made from
circular blanks of Abalone or clam shell. Table 15 presents the total numbers of each
type of shell bead, ornament and fishook recovered during the SBa-71 excavations.
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Description
The beads recovered during the SBa-71 excavations are mainly made of Olivella biplicata 
shell. The majority of these were found within the area defined by D.B. Rogers as being 
the cemetery (DE trenches). Six Hundred and Twenty Olivella biplicata wall disc beads 
make up the largest shell bead grouping. These are made from the wall portion of the 
Olivella shell, which is roughly chipped to form a circular piece, drilled and strung, and 
finally ground all together to produce a final product. Many of these kinds of beads also 
have the convex face ground flat. These beads range in size from 0.3 to 1.3 cm outside 
diameter, and from 0.1 to 0.4 cm hole diameter (Table A8). Ten cupped disc beads were 
also recovered. These tend to have a concavo-convex cross-section in constrast to the 
more planar surfaces of wall disc beads. They are produced in basically the same way. 
Only one Olivella barrel bead was found. These are made by grinding off the spire and 
the base of a whole shell. This specimen measures 0.55 outside diameter x 0.3 cm inside 
diameter, and is 0.6 cm in length. Five rectangular Olivella shell beads were also found 
at SBa-71. King (1981) ascribes these kinds of beads to Early Period occupations (3500 
to 1100 B.C.) on the Santa Barbara coast. They are made in basically the same way as 
disc beads, but the grinding process is such that a rectangular shape, rather than a round 
one, is obtained. The rectangular beads range in size from 0.7 to 0.95 cm in length by 
0.45 to 0.80 cm in width with hole diameters ranging from 0.15 to 0.25 cm (Table A8). 
One bead blank was also found. This is chipped to a circular form, but has no center 
hole drilled in it. Five bead detritus fragments resulting from Olivella shell bead 
manufacture are also part of the SBa-71 collection. These are rough cut wall fragments 
which have not been further modified.
Some additional disc beads were made from other types of shell. Seven round disc beads
are made from Haliotis shell. These are made in the same way that Olivella beads are, but
are not necessarily derived from the same portion of the origin shell. Haliotis shells are
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much larger in size than Olivella and can therefore produce many more beads from the 
body of the shell. The Haliotis disc beads range in size from 0.7 to 1.0 cm outside 
diameter by 0.15 to 0.30 cm hole diameter. One disc bead was also recovered which is 
made from Mytilus sps shell. This bead measures 1.2 cm in outside diameter, with a 
0.30 cm hole diameter. See Table A8 for more complete descriptions and measurements.
A final category of beads is made from whole shells which are modified only through 
punching or drilling a hole in them for stringing. Seven Olivella biplicata whole shell 
beads are part of the SBa-71 assemblage. These range in size from 0.65 to 1.1 cm 
outside diameter, 0.1 to 0.4 cm hole diameter, and 0.95 to 1.35 cm in length (Table A8). 
One whole shell bead is made from a Trivia shell. This bead measures 0.9 cm outside 
diameter, 0.4 cm hole diameter, and 1.15 cm in length. Finally, one whole Dentalium 
bead was also found. This measures 0.3 cm outside diameter, 0.2 cm hole diameter, and 
1.0 cm in length. This kind of Dentalium bead is commonly found at Costanoan sites 
further north along the California coast, and may have been imported from that region 
(Moratto 1984).
Fishhooks made up another category of modified shell artifacts (Table 15). These are 
made by chipping out a roughly circular disk, which is then perforated in the center. The 
perforation is enlarged and the final hook form is produced through grinding. There is 
generally a straight shaft portion and a curved hook portion (See King 1981). Of the ten 
fishhook fragments recovered from SBa-71 six are made from Mytilus shell, while four 
are made from Tivela shell. Two of the shaft fragments are notched. One piece has two 
notches, while another has three. In King (1981) no notched fishhooks are described 
for period M2b. However, specimens with similar notching patterns are described by 
him for Period M4. The SBa-71 data indicates that these kinds of hooks may have been 
made earlier. Frederickson (in Moratto 1984) suggests that these kinds of notches may
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have been used to implement attachment of the fishing line.
The final artifact grouping within the modified shell category consists of several kinds of 
ornaments (Table 15). All of these types are illustrated in C. King’s dissertation and are 
therefore not presented here. Six Megathura crenulata shell ornaments were found. 
These are made by enlarging the existing aperture of the Megathura shell to form a 
ringlike ornament. The specimens from SBa-71 range in size from 0.65 to 2.3 cm 
outside diameter, and 0.4 to 1.45 cm hole diameter (See Table A8). Most of the 
specimens have an outside diameter ranging around 2.0 cm and a hole diameter in the 
range of 1.0 cm. One specimen is much smaller (0.4 cm hole diamerter, x 0.65 outside 
diameter). Two semi-circular haliotis sps. ornaments were also found at SBa-71. These 
are ground on the outside edges and on at least one face. Another relatively large 
category of ornaments is made up of 48 triangular Haliotis sps. ornaments. These have 
all of the epidermis ground off their faces, and are ground smooth on the outside to 
produce the triangular form. They have one or two perforations near the center. 
Ornaments dating to later periods tend to have perforations nearer the edge. The 
triangular ornaments recovered from SBa-71 range from 1.0 to 2.8 cm in length, by 0.7 
to 1.35 cm in width (Table A8). A final triangular ornament is made from Chione 
undatella (Table 15). This is ground to shape on the outside edges, but the unique 
epidermis patterning was recognizable on one face where it had not been removed.
Summary
Modified shell artifacts recovered from SBa-71 include a variety of beads and ornaments,
and also includes fishhooks. Most of the beads which were recovered at the site were
found in the general area described as the cemetery, which was excavated by D.B.
Rogers in 1926. The majority of these beads and ornaments are of types which King
(1981) defines as characteristic of Period M2b, with the most common type being
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Olivella biplicata wall discs. However, the five rectangular Olivella shell beads are 
indicative that the site may have been occupied earlier.
The small amount of Olivella biplica bead manufacturing detritus is indicative that some 
bead manufacturing was occurring at SBa-71. However, the amounts are not suggestive 
that any kind of specialized craft production activities were occurring there. The one 
Dentalium ornament sugests contacts with cultural groups further north along the 
California coast.
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MODIFIED BONE
Classification
The bone recovered from SBa-71 is classified as either "Modified" or "Unmodified". 
The unmodified bone includes animal bone which is assumed to be food refuse, and 
human bone recovered from burials. The human bone is being analyzed by Dr. Phil 
Walker at the University of California, Santa Barbara. Description of the food refuse 
bone will be made in a following chapter.
Relatively few modified bone artifacts were recovered from SBa-71 compared to other 
tool categories. The modified bone is grouped into two categories of "Ornamental" and 
"Tools". The ornamental bone includes artifacts such as beads and ornaments. The bone 
tools are grouped according to shape and evidence of use such as striae or crushing at the 
tip.
Description
Five bone beads and a bone ornament were recovered from the SBa-71 excavations. 
Two barrel shaped beads are made from land mammal bone. These are ground and 
polished on all their surfaces to form the barrel shape. Two disc beads are made from 
fish vertebra. These are unmodified except to drill a hole through the center. A tube 
bead is made from a bird bone which has been cut and polished. A rectangular bone 
ornament is made of land mammal bone ground to shape with a hole drilled near one end.
The three types of bone tools recovered includes awls, flakers and punches. These are all 
made of land mammal bone or antler (for flakers). Nine tools are identified as bone awls. 
These tools are characteristically rectangular in cross-section with the opposing flat faces 
exhibiting horizontal striae and polish. Those specimens retaining the tip portion are
1 3 6
sharpened to a pronounced point. Seven tools are classified as flakers. Four of these are 
made from antler, while three are fashioned from land mammal bone. The antler flakers 
are only minimally modified, but exhibit crushed, blunt tips. Of the mammal bone 
flakers, all have crushed, blunt tips; one was burned, and one exhibited horizontal striae. 
One tool fragment was identified as the tip of a needle. It is made of bird bone and 
exhibits polish and diagonal striae along its length. Two bone tools are identified as 
probable punches. One of these is fire hardened and is highly polished. The other is 
polished and exhibits striae.
Also recovered was a component of a compound fishhook. This artifact curves outwards 
at its tip and has asphaltum coating it on the outside edge. Horizontal striae are also 
present.
Finally, two items were recovered which exhibit unusual configurations. The first is 
made of land mammal bone which has a flat groove carved in one end and a knob at the 
other (See Figure 26). This was identified by Dr. Claude Warren (personnal 
communication 1989) as a possible atl atl spur. The second item is also land mammal 
bone. This piece has a notch carved in the middle and knobs at both ends. Asphaltum 
coated the interior of the groove and one whole face of the artifact Fibre impressions are 
also found in the asphaltum coating the groove. These impressions probably resulted 
from contact with some sort of cording which held this artifact in its mounting. The 
shape of this item is somewhat similar to the artifact described earlier as a possible atl atl 
spur, but similar items are also described as effigies in Hudson & Blackburn (1980).
A final grouping consists of items which could be identified as modified, but the tool 
function could not be inferred. One of these is a long, narrow, shaped avian
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Actual Size
Figure 26: Ground Bone Atl Atl Spurs
138
bone. The other appeared to be the tooth of a sea mammal. It exhibits a parallel groove 
along one side. A final item consists of a piece of cut land mammal bone. This piece 
may have been cut preparatory to further modification, or may be representative of 
butchering activities.
Sum m ary
Relatively few artifacts make up the modified bone grouping. Other artifact groupings, 
such as some of the stone tools, include hundreds of items. This lack may indicate that 
the technology for producing this kind of tool was not well developed or that other kinds 
of tools were preferred. The types of bone utilized for making tools and ornaments 
varied and included: land mammals such as deer (antler), fish vertebrae and avian bone. 
While not definitive, the presence of tools and ornaments made from a variety of different 
fauna suggests that a broad spectrum of animal resources, both land and marine, were 
being utilized by the prehistoric occupants of SBa-71.
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RESOURCE MANAGEMENT STRATEGIES
In the following sections an attempt will be made to bridge the gap between the 
archaeological data and the model. Analysis of the shellfish and faunal remains will help 
to provide a more complete picture of the types of resource acquisition and consumption 
practices which were utilized during the early phases of C. Kings Middle Period. Some 
of the previously presented descriptive data relating to production and distribution will 
also be addressed in this section. Questions relating to the production of boats will be 
addressed, as well as the type of exchange systems which might have been in use at the 
time the site was occupied. It is proposed that the production of ocean going craft would 
necessitate a level of organization beyond that available to an individual or a family. The 
development of exhange systems which allowed the importation of raw materials from 
outside of the area may indicate that political and social organization was changing during 
this time.
Acquisition
The acquisition of resources has important implications for the development of marine 
resource specialization. In Sassaman and Green's model seasonal aggregation to utilize 
abundant shellfish resources is the first stage in permanent settlement of coastal areas. 
Reconstruction of the prehistoric subsistence mix will allow conclusions to be drawn 
regarding the types of adaptation which existed during the time SBa-71 was occupied. 
Based mainly on stone tool technology, Rogers (1929) defined the occupants of this site 
as land based warriors and hunters, who had not developed the types of intensive marine 
resource specialization known for the later periods of Santa Barbara coastal prehistory. 
He did not feel that these hunters could have been the precursors of the ethnographic 
Chumash, but instead represented a distinct racial type. This assertion will be tested 
against the SBa-71 data.
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Unmodified Shellfish Remains
Aside from the acquisition and consumption practices which can be deduced from 
shellfish analyses, the presence of particular types of shellfish at SBa-71 are also 
significant indicators of the prehistoric environment existing at the time the site was 
occupied. Some species prefer calm shallow waters typical of lagoons or bays, while 
others are generally found on rocky coasts or in association with kelp beds. The types of 
shellfish remains recovered from the SBa-71 excavations can be correlated with 
environmental reconstructions made on the basis of pollen analysis or other paleo 
analyses to provide a more complete picture of the type of environment which was extant 
during the time the site was occupied.
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SHELLFISH ANALYSIS
Classification
The shellfish remains recovered from SBa-71 were identified as to genus, and species if 
possible, according to formal and epidermal characteristics as described by Morris 
(1966). Each of the identified groupings of shellfish remains was counted and weighed 
in an attempt to identify relative quantities for each (See Table 16). However, it must be 
noted that shell weights are not a good measure of the amount of meat provided. The 
weights provided here do not infer a direct correlation between the proportions of 
shellfish which might have been consumed by the prehistoric occupants of SBA-71. 
Instead, these weights are suggestive of the range of species utilized.
Description
A total of 3,370.8 grams of unmodified shell was recovered from SBa-71 (See Table 
16). The largest amount by weight was Haliotis shell. Some of this shell has the holes 
plugged with asphaltum, and it may be more correct to place these items in both the 
Modified Shell category and to consider it as a food. The meat recovered from these 
species was undoubtedly consumed, and then the shell was modified to produce a kind of 
bowl. Haliotis is also a common offering found in graves. A large single piece found in 
association with Burial 7 weight 469.4 grams and is coated with ochre inside. These 
large Abalone shell dishes may have served as offeratory dishes. Whole Olivella 
biplicata shells were also recovered. As stated earlier these shells were probably collected 
for both their food value, and for their value in constructing beads, and ornaments. 
Caches of whole Olivella shells have been found in association with burials. The next 
greatest amounts of shell recovered is Hinnites and Saxidomus (see Table 16). Hinnites 
is common in moderately shallow water, while Saxidomus is generally found in the quiet 
waters of bays and lagoons. Another common shell recovered is Tivela. These are
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G E N U S / S P E C I E S WT (g) NO ENVIRONM ENT
Mytilus
califomianus
7 4 . 5 1 7 3 Rocky ou ter coast, 
intertidal
Chiton 2 . 3 5 Moderately deep water
Pectens 1 1 . 1 6 Quiet water-bays, lagoons
Acmaea 0 . 6 3 Middle to Lower intertidal
Cerithidea 1 9 6 Very quiet water
Norrisia 1 1 . 0 8 Kelp beds
Decapoda 9 . 5 1 1
Ostrea 1 3 . 4 7 Quiet water
Septifer 4 . 8 4 Outer coast
Polinices 0 . 6 1 Very quiet water
Tagelus 0 . 3 1 Sandy mud between tides
Haliotis 1 8 9 6 . 9 > 9 9 Close to shore on rocks to 
Moderately deep water
Tivela 2 1 9 . 7 7 6 Beaches
Hinnites 1 4 2 . 6 6 Moderately shallow water
Saxidomus 2 6 2 . 2 7 5 Quiet water-bays, lagoons
Chione 1 8 7 . 9 4 3 Quiet water-bays, lagoons
Olivella 1 7 . 6 2 1 Shallow water, sand flats
Balanus 8 . 4 1 1 Intertidal
Operculum 3 . 5 1
Crepidula 6 . 1 2 Shallow water
Protothaca 0 . 5 1 Quiet water-bays, lagoons
Fossil shell 5 6 . 8 2
Others 2 . 3 3
TOTALS 2935 .5 565
Table 16: Unmodified Shell Totals and Weights
generally associated with beach environments. Chione is also fairly common, and is also 
found in quiet waters. In smaller amounts, shells were also found which are common to 
rocky outer coast or intertidal environments. Among these Mvtilus califomianus is the 
most common.
143
Summary
When Table 16 is examined it can easily be seen that much of the SBa-71 shell was 
obtained from the quiet water environments of bays and lagoons This supports 
Erlandsons assertion (1980) that the extent of the estero in Tecolote Canyon was much 
greater during the time SBa-71 was occupied than it is today. However, species were 
recovered which are generally associated with almost every other environment known for 
shellfish, including deeper waters, intertidal zones, and kelp beds. This may be an 
indication that a broad resource base was the norm for the occupants of SBa-71.
144
UNMODIFIED BONE ANALYSIS
The unmodified bone recovered from SBa-71 is stored at the Santa Barbara County 
Clearing House, University of California, Santa Barbara. Only a sample of these 
remains could be examined because of time and financial constraints. This sample made 
up approximately fifty percent of the total collection. Rogers (1929) describes the faunal 
constituents of SBa-71 as being made up of mostly land mammal bones. This supported 
the idea that his "Hunting Period" people were land based warriors. However, to the 
authors knowledge no real analysis of the faunal remains was ever conducted as a result 
of Rogers excavations. Rogers' assertions were based on his field observations. This 
can obviously lead to erroneous conclusions. Often only the larger pieces of bone will be 
obvious during excavation. A sample of the midden must be examined so that smaller 
species such as fish can be identified.
Classification
Given the limited faunal identification background of the author, and the fragmentary 
nature of the collection, the unmodified bone was grouped into broad categories 
including: Land Mammal, Sea Mammal, Fish, Crab, Avian, Teeth, Rodent, and 
Unidentified. The Unidentified category was composed of those specimens too 
fragmentary to identify. Human bone was also identified within the unmodified bone 
collections.
Description
Four hundred and twenty-six pieces of bone (9,522.9 grams) were examined. These 
pieces came from a variety of excavation units which were located both within the 
cemetery area defined by Rogers, and outside of it in the supposed village area (see Table 
A10). In Table 17 below the relative frequencies of the analyzed bone are defined by 
weight.
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Using weight as a measure of relative frequency can be misleading, as some species 
provide more usable meat per individual than others. Because the collection was so 
fragmentary, it was not possible to characterize the sample according to the amounts of 
meat which might be provided from the various animals, or to make inferences about the 
relative frequencies of each which might have been consumed. The results of these 
analyses are not meant to imply that the bone weights equal proportions consumed. They 
only indicate that the types defined are part of the subsistence of the prehistoric occupants 
of SBa-71.
The amount of time which it takes to search for and capture certain types of prey must 
also be considered. This is hard to estimate for animals such as sea mammals. When 
congregated together in large groups such as rookeries, these animals would be relatively 
easy to obtain. When they are encountered as isolated individuals it might be much more 
difficult to obtain them.
Land mammal bone makes up the largest group by weight (Table 17). A total of 
4,106.10 grams of land mammal bone was recovered. The next largest group is sea 
mammal. A total of 3,669.40 grams of sea mammal bone was also recovered from the 
sample derived from the SBa-71 excavations. The next largest grouping is human bone: 
1,634.00 grams of human bone were found. This total includes a variety of fragmentary 
pieces which were evidently not obvious to the original excavators. Several jaw 
fragments with teeth still intact were noted. Most of this bone was found in the area of 
the DE units, which is part of the area described by Rogers as the cemetery (See Map 3). 
Both human bone and other animal refuse bone was found within the mixed deposits 
found in this area. A total of 75.10 grams of fish bone were also found. These were all 
vertebra.
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Crab shell made up 12.7 grams of the sample, and 16.20 grams of rodent bone were also 
recovered. Most of the identifiable crab shell consisted of claw fragments, while the 
rodent bone was mostly cranial fragments. Some unidentified teeth were also found 
(0.40 grams). Some of these may belong to sea mammals. Finally, 2.70 grams of bone 
were found which were too fragmentary for identification. The calcareous deposits 
described by Rogers (1929) were evident on many of the SBa-71 specimens examined by 
the author. Rogers felt these deposits were an indicator of the extreme age of the 
deposits. Burned and cut bone was also found (See Table A10).
Sum m ary
Almost equal amounts of sea mammal and land mammal bone were recovered from the 
SBa-71 excavations (See Table 17). This evidence refutes the idea that the occupants of 
the site were hunting only land based animals. Instead, the variety of faunal bone 
recovered indicates that a broad spectrum of land and sea animals were utilized by the 
prehistoric occupants of SBa-71. Again, it must be stressed that these bone weights do 
not imply that the relative frequencies of these animals consumed by the prehistoric site 
occupants is represented by the weights. The relatively equal amounts of land mammal 
and sea mamml bone present do suggest that both of these species were important, but 
the amount of meat provided by each grouping is not known. The amounts of fish and 
avian species recovered are relatively small when compared to the sea mammal and land 
mammal totals. This may indicate that these species were relatively unimportant, or 
alternatively, that these species yielded bone fragments which were too small to be 
captured by the 1/4" screen used by the excavators. To test the idea that the smaller 
fragments may not have been recovered, a sample of midden was waterscreened using 
1/8" screening. The results are presented in the section describing the column sample 
analysis.
147
Ta
bl
e 
17 
U
nm
od
ifi
ed
 
Bo
ne
 
Fr
eq
ue
nc
ie
s 
By 
W
ei
gh
t
O
o
o
o
o
o>
14
8
MISCELLANEOUS UNMODIFIED MATERIALS
Other midden constituents which were recovered in a basically unmodified state included 
various pigment stone such as ochre, and asphaltum. Asphaltum is found in abundance 
at SBa-71 as are tools for applying it, such as tarring pebbles or asphaltum coated rocks 
(See Table A ll). A formed piece of asphaltum was recovered from Feature 6. This may 
be a plug for a Haliotis bowl. Pigment was found in association with some of the 
burials, and was also recovered within Feature 6 (see Table A 12).
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COLUMN SAMPLE ANALYSIS
A sample from Trench 9-A was selected for this analysis because it was derived from an 
area of the site near the most dense artifact concentrations and also because a complete 
sample was available for this trench. Because the samples varied in volume an arbitary 
measure of 1 dry liter of soil was used for each sample. The sample was waterscreened 
using 1/16" screening in an effort to recover smaller bone and other artifact fragments 
which might not have been recovered from the 1/4" and 1/8" screens. Sorting of these 
small fragments was very tedious and time consuming, so that while we had originally 
planned to analyze a larger sample, the personpower just wasn't available to do this. 
However, this sample gives some indication of the types of remains which might have 
been missed during regular dry screening conducted on site at the time of excavation. 
Table 18 summarizes the remains recovered from the column sample.
0 -0 .5 ’ 0 .5 -1 .0 ’ 1 .0 -1 .5 ’ 1 .5 -2 .0 ’
Unmod Shell 40.4 g 52.0 g 110.0 g 79.7 g
Unmod Bone 4.7 g 3.6 g 2 ,9g 2.2 g
Chipped
Stone
0.6 g 3.6 g 1.6 g •1 g
Seeds <0.1 g <0.1 g 0 0
Residual 254.2 g 135.5 g 115 g 138.7 g
Table 18: Results of the Column Sample Analysis from Trench 9A
As can be seen upon examination of Table 18 the proportion of unmodified shellfish 
remains compared to other remains is much larger. This data is suggestive that shellfish 
remains may break into smaller fragments and therefore be unrepresented in the usual
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excavation sample. Also, although not evident from Table 18, visual inspection of the 
unmodified bone remains indicate that a good portion of it is derived from small fish. 
Because the author is not qualified to identify fish faunal remains no further evaluation is 
attempted here. However, this data, when combined with other data from the site 
suggests that fishing technology was developing at the time SBa-71 was occupied.
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ACQUISITION AND DISTRIBUTION OF RAW MATERIALS
What kinds of raw materials were used by the occupants of SBa-71 and how were they 
used? Once raw materials had been acquired how were these materials and their products 
distributed across the landscape? In the preceeding descriptive sections it has become 
evident the locally abundant Monterey and Franciscan cherts were the favored materials 
for the production of most chipped stone tools. These materials were easily obtainable 
within the project area and so no type of organized acquisition, or distribution of them 
was necessary. However, obsidian projectile points were also popular. Obsidian from 
the Coso source appears to the predominant type used on the Santa Barbara coast 
(Erlandson personal communication 1988). The lack of obsidian cores from the SBa-71 
assemblage indicates that obsidian points were made elsewhere, and perhaps were 
obtained from neighboring groups in their finished form. This helps to explain the 
unusual morphology of one of the projectile points (See Figure 4). However, obsidian 
debitage was found in the SBa-71 assemblage. This was a relatively small amount, and 
was not the result of core reduction activities. It may have been the result of tool 
resharpening and rejuvenation. Both resharpened projectile points (See Table A l) and 
drilling tools made from broken projectile points (See Table A2) are part of the SBa-71 
assemblage. The exchange of obsidian with neighboring groups appears to have 
developed relatively early in Santa Barbara Channel prehistory. The nature of this 
exchange is not apparent from the data recovered from SBa-71. Regional studies limited 
to Middle Period sites might shed some light on the nature of the exchange system and its 
organization.
Seven obsidian samples were submitted for hydration analysis (Table 19). Ericson 
(personal communication 1990) states that flow rate variability of Coso obsidian is 
approximately fifty percent. That is, there is a high degree of variability in the
composition of Coso obisidians. The SBa-71 samples are consistent with Coso rates.
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Financial constraints would not allow for chemical sourcing on these samples, but I 
believe that Coso can be assumed to be the source with relative certainty. Table 18 below 
provides the hydration readings in microns. To use this data as a dating method a series 
of samples must be dated using independent methods so that a hydration rate curve can be 
determined for the particular site. As this kind of information is not available for the 
Tecolote Canyon area conversion of the obsidian hydration data to actual dates will not be 
attempted.
Speciment # Unit Level Hydration
(Microns)
#185-414 A-54 0-0.5' 5.1 ± .2
#185-204 1-65 0.5-1.O' 5.1 ± .2
#1*15-303 D-lti 0.5-1.O' 5.6 ±.3
#185-2368 T-112 1.0-1.5 6.4 ± .5
#185-1565 Ftr 6 1.5-2.0' 4.5 ± .2
#185-1566 Ftr 6 1.5-2.O' 5.3 ± .2
#185-1932 DE2x 1.5-2.0' 4.7 ± .1
TOTAL
SAMPLES
7
Table 19: Obsidian Hydration Results
Another raw material which had to be imported from outside of the Santa Barbara area 
was steatite. One well known source of steatite is on Santa Catalina Island. Steatite 
bowls, pipes and other items were traded to the prehistoric peoples of the Santa Barbara 
Channel. As for obsidian exchange the nature of the steatite exchange is also not known. 
Some authors have indicated that sophisticated exchange systems imply higher 
organizational levels. But the data from just one site do not provide enough information 
to draw any conclusions on the nature of the exchange processes.
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Production
Craft specialization during the Late Period of Santa Barbara Channel prehistory is well 
documented. Specialists produced shell beads, stone vessels and marine effigies, and of 
course the tomol or plank canoe. In this section the archaeological data relating to Middle 
Period production of these specializations will be examined.
Boats
The predominance of drilling tools whose use is likely to be for woodworking is 
indicative that boat building was one of the major activities at SBa-71 (see Table 7). 
Additional evidence in support of this proposed boat specialization includes the presence 
of asphaltum and asphaltum applicators. All of these items were used during the 
protohistoric period to produce plank canoes (Craig 1966). Once the planks were cut, 
holes were drilled using large stone "boat drills". The planks were lashed together, and 
then asphaltum was applied to seal the joints. The combination of these kinds of tools 
and materials leaves no doubt that boats were being constructed at SBa-71.
A large amount of labor is necessary to build ocean going plank canoes. During early 
contact times it was noted that boat owners enjoyed a high status among the Chumash 
people. A man who could organize the labor, and obtain the materials for boat 
production was considered to be of the "nobility". This kind of ranking is likely to be 
achieved rather than inherited.
Beads
The evidence for bead production at SBa-71 is minimal. The few pieces of bead detritus, 
and several bladelets and bladelet drills are suggestive that some kind of bead production 
was occurring, but it seems likely that it was on a very small scale. The type of 
specialized production described by Arnold (1983) for the Channel Islands is not evident
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at SBa-71. The occupants may have made a few beads for their own use.
Stone Vessels
There is no evidence for the production of stone vessels at SBa-71. The types of tools 
used for production of stone vessels (large quartzite hammerstones) and the debris 
resulting from this production (sandstone flakes) were not found at the site. It is likely 
that these vessels were obtained in their finished forms either from other villages within 
their territory, or from neighboring groups with a different ethnic identify. Steatite 
bowls, vessels and pipes may have come all the way from Santa Catalina Island or from 
other areas.
Resource Management Summary
Analysis of the various categories of artifacts and food refuse remains recovered from 
SBa-71 have provided important data which tends to challenge some of the conclusions 
of earlier researchers. The shellfish and faunal remains indicate that a broad spectrum of 
land and marine foods were utilized during the time SBa-71 was occupied. This includes 
land mammals, sea mammals, fish and birds. The kinds of grinding tools which were 
recovered suggest that both hard seeds and acoms were part of this broad subsistence 
base. The rich estuarine ecosystems provided a variety of shellfish, animal and bird 
species.
The occupants of SBa-71were able to utilize this rich encvironment and its variety of 
resources because they possessed the appropriate technologies which enabled them to 
obtain and process the resources they found. The relative abundance of the estuarine 
environment stimulated seasonal aggregation and finally permanent settlement of the 
Tecolote Canyon area.
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The tool stone utilized for some of the SBa-71 artifacts is also significant. Trade for 
Coso obsidian involved some sort of long distance trade system, but the exact nature of 
this exchange is unknown. The presence of artifacts in their finished forms is suggestive 
that they would have a relatively high value compared to unmodified toolstone nodules. 
The amount of labor which was put into producing a finished artifact for trade would 
have to be compensated for. Finished obsidian projectile points and steatite vessels may 
have been available only to high ranking or wealthy individuals. The presence of coastal 
shell beads at many inland sites (Moratto 1984) dating to the Early Period indicates that 
widespread exchange networks were in place for a long time before SBa-71 was 
occupied.
Analysis of the chipped stone tools is suggestive that marine resource specialization had 
already begun by early in the Middle Period. The large proportion of drilling and 
perforating tools compared to other tools such as projectile points (See Tables 4 & 7) is 
strong evidence that sea-going boats were being made at SBa-71. Ethnographic evidence 
indicates that boat production requires a level of organization beyond that of the family 
group. Someone would have to organize the acquisition of raw materials and supervise 
the labor necessary to complete a craft similar to that known for the ethnographic 
Chumash.
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POLITICAL ECONOMY
In Sassaman and Green's model technology and social organization combine to form 
"Political Economy". Technological behavioral processes include the acquisition, 
production and distribution of raw materials, the manufacture of tools and the use of 
tools. Patterning which is reflective of technological organization includes the spatial 
distribution of raw materials, of tools, and of use by-products. Social organization 
processes involve behavioral dimensions which structure the relationships between 
individuals, households, communities and societies.
Spatial Distribution
In an effort to determine the spatial distribution of raw materials, tools and use by­
products across SBa-71 the archaeological data for each excavation unit, feature, trench 
and burial was compiled. The presence of certain types of archaeological resources 
should indicate areas where specialized activities might have taken place. Table 21 
indicates the types of tools, ornaments, food refuse, and debitage recovered in each 
excavation unit, by level. Examination of this table indicates that a great deal of the bone 
and shell food refuse was concentrated in the cemetery area. It is not clear whether this 
area was a midden area first, and was subsequently dug into for burials because it was 
soft, or if the area functioned as the cemetery and the midden at the same time. In the 
area of the "DE" excavation units large amounts of animal and human bone are found 
mixed together along with shellfish refuse. A large number of beads were also recovered 
from this area, indicating that they were probably buried with the individuals who had 
been interred in the cemetery. The intensive mixing of the upper layers of soil as a result 
of historic use of the area and the disturbance caused by successive archaeological 
excavations and looting episodes has made interpretation of the spatial patterning of this 
site difficult.
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Features can provide indicattion of the kinds of activity occurring in a particular area. 
Hearths are the most obvious type of feature, with various kinds of structural remains 
constituting another common type. However, at SBa-71 the most common features are 
rock platforms which have been constructed over burials. Most of these rock features 
were found within the previously defined cemetery area (See Map 3). They are built over 
burials and particular kinds of artifacts are found associated with them. Some of these 
platforms contain broken grinding tools such as bowl fragments and manos. Hundreds 
of shell beads were recovered in association with these burials and features, but relatively 
few other artifacts. Many of the interrments also had Haliotis shells associated with them 
(See Table 20). One burial had a Haliotis shell weighing over 1200 grams associated 
with i t  Detailed analysis of all the burial characteristics is beyond the scope of this work, 
and will not be attempted. Rogers excavated seventy-five burials during his excavations 
in the late 1920's. These are in the care of the Santa Barbara Museum of Natural 
History. The human remains recovered by the UNLV-UCLA field school are being 
analyzed by the University of California, Santa Barbara and the results will be presented 
separately. However, one burial does deserve mention here. That is the "Swordfish 
Man" burial excavated by D.B. Rogers in 1926. This burial had an unusual headdress 
made from the whole skull of a swordfish. Around the eyes, Haliotis shells had been 
inlayed, and a cape of haliotis shell ornaments extended down and around the neck of the 
wearer (See Figure 27). Clearly this man was of some importance to the village 
occupants.
Two features at SBa-71 were different from the burial cairns previously described. One
of these features may have been the remains of a semi-subterranean housepit. Feature 6
was described by the excavators as measuring approximately she feet in diameter. Inside
this circular feature was found a metate fragment surrounded by fourteen small stones.
There was soil staining in the center of the feature and near at least one margin
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Figure 27: Reconstruction of the "Swordfish M an" Burial 
After D.B.Rogers. Used Courtesy of the Santa Barbara 
Museum of Natural History
159
where posts holes occurred. A large number of artifacts were recovered from Feature 6 
including: ten bifaces, ten cores, twelve drilling/perforating tools, twenty-nine flake 
tools, 600 grams of unmodified bone, 213 grams of unmodified shellfish remains, eleven 
shell beads, two bone beads, four grinding tools, four groundstone tools/ornaments, and 
two hundred and seventy-nine pieces of debitage. This diversity of artifact types is quite 
different than that described for the other features. It indicates that a wide variety of 
activities were occurring within this area.
Feature 4 (See Map 4) is a second feature which was discovered within excavation units 
A54, A55, A74 & A75 at the extreme southern edge of SBa-71 (See Map 3). It was 
made of rocks and was roughly eliptical in form. A total of fifteen bifaces, seven cores, 
fifteen drilling/perforating tools, sixteen flake tools, 74 grams of unmodified bone, 129 
grams of unmodified shell, one rectangular bead, one grinding tool, two groundstone 
tools/ornaments, and two hundred and sixty-seven pieces of debitage were recovered 
from within the feature. Because there was a rectangular bead recovered from this feature 
it was thought that it might be earlier than other portions of the site. A 14Carbon date on 
marine shell returned a date of 7080 ± 120. This is considerably older than any other 
dates which have been obtained for SBa-71. The association of the rectangular bead with 
this feature and the much older 14C date suggests that this area of the site may have far 
greater antiquity than the rest
Artifact and debitage density variation can be important indicators of intrasite variability.
At SBa-71 there were some areas where artifact densities were higher than in others, but
there was no indication of specialized activity areas. The previously described area in the
vicinity of the DE trenches (see Map 3) contained higher densities of all artifact types than
did any other area of the site. Heavy densities of beads, bifaces, drilling and perforating
tools, and cores, are documented for this area (See Table 20). The remaining portions of
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Map 4: Feature 4 Excavation Plan
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the site exhibited lower densities of artifact types throughout, with a slightly higher 
occurrence towards the eastern edge of the escarpment. Frequencies at the northern and 
western boundaries are low. There was no evidence of discrete activity areas where 
particular tasks such as core reduction or toolmaking might have occurred. This may be a 
result of the mixing of the deposits from agricultural and oil exploration activities. The 
indications are that a variety of tasks were performed within the village area, perhaps 
centering on individual dwellings. The high densities of varied artifact types recovered 
from features 4 and 6 support the idea that activites were centered on the household.
Tool Functions
The preponderance of large, contracting stem projectile points recovered from SBa-71 
suggests that atl atls and spears were the kinds of projectile most in use during the time 
the site was occupied. The relatively few numbers of projectile points which were 
recovered from SBa-71 indicates that: l)hunting was not an important part of the 
subsistence practices, or 2) that manufacture and use of projectile points was carried out 
at another location.
While it is hard to infer tool functions based on morphology alone, ethnographic and 
historic accounts can be used to make inferences about tool functions. The large numbers 
of drilling and perforating tools, and other tools such as "spokeshaves" suggest that 
woodworking was one of the most important activities occurring at SBa-71.
Tool Life Cycles
There was evidence at SBa-71 indicating that some projectile points were reshaped to 
form drilling tools after breaks occurred (See Table 6). The production of projectile 
points requires a fairly large output of time and labor compared to other tools, and these 
are therefore likely to be re-used whenever possible. The utilized flakes and flake tools,
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on the other hand, show little evidence of re-use. The utilized flakes in particular appear 
to have been produced for a particular, task, used and then discarded. Formal flake tools 
such as scrapers do show evidence of resharpening to produce the kind of steep edge 
necessary for scraping tasks, but there is no evidence these tools were used for any other 
task after breakage.
Political Economy Summary
Interpretation of the intrasite patterning at SBa-71 was hampered because of disturbance 
from agricultural activities, oil exploration, and previous excavations. While discrete 
activity areas were not discemable, there was considerable evidence to indicate that a 
variety of tool production activities were occurring at the site. The previously described 
debitage analysis indicates that chert tools such as bifaces, drilling and perforating tools, 
and flake tools were produced at SBa-71. Contracting stem projectile points, probably 
used as atl atl or spear tips were the predominant type of bifacial tools, while the large 
drilling tools known to be used ethnographically for boat building made up one of the 
largest artifact groupings. A level of social organization beyond the family is likely to 
have been necessary to coordinate boat building activities. While the cemeteiy data was 
not discussed in detail here, the limited evidence available indicates that some individuals 
were able to achieve a higher status or ranking through achievements such as the 
coordination of boat building. The adult male "Swordfish Man" burial was found with 
many more grave goods than most other men, and all other women and children. He was 
able to achieve some status during his life as a result of his accomplishments. There was 
no evidence recovered from the SBa-71 cemeteiy which indicates that inherited status 
such as that known for the Later Period was the norm during the period the site was 
occujpied. Cemetery data indicative of inherited status includes: 1) special areas of the 
cemetery reserved for noble lines; and 2) large quantities of grave goods asssociated with 
individuals who could have had no chance to achieve such a status during their lives
1 6 3
(children) (L. King 1969).
The production of tools such as projectile points and drills requires a greater output of 
time and labor than does the production of items such as flake tools. Ethnographic 
studies suggest that individuals which controlled such production were able to attain a 
higher rank or status than other "commoners". Because a greater output of time and 
energy (and perhaps higher levels of organization) are necessary to produce projectile 
points and other bifaces, these tools were reused whenever possible. This allowed the 
producers to achieve the greatest output for the amount of energy expended in making 
them. Several of the bifaces and projectile points recovered during the SBa-71 
excavations had been reworked after breakage to produce unusual styles of projectile 
points or drilling tools.
While areas of greater overall artifact density were identified for the site, particularly in 
the south central portions, there was little indication of areas where specialized production 
activities might have occurred. One feature wwas located which may be the remains of a 
house pit, while the function of a second rock feature remains unknown. Within these 
features a large percentage of tools and tool production debris were found. This data 
indicates that this kind of activity occurred within the individual household. Feature 4, at 
the extreme south end of SBa-71, yielded a rectangular bead of the type typically 
attributed to the Early Period (King 1981). This artifact, and the early 14C date 
associated with the feature indicates that it may date to a much earlier occupation of the 
site.
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CONCLUSIONS
The main goal of this thesis was to understand the processes relating to the development 
of intensive marine resource specialization documented for the people known 
ethnographically as the Chumash. The main occupation of SBa-71 has been radiocarbon 
dated to the Middle Period (M2b0 defined by Chester King (1981) as dating to between 
circa A.D. 1 and A.D. 400. Warren (1968), Qrr (1941), Harrison (1964) and King 
(1981) all define the time range of ca. 1450 B.C. as a time when change first starts to 
occur. For Warren the transition from Campbell Tradition hunting oriented groups to 
groups with a marine resource specialization is occurring. Orr defines this time as 
transitional between his Early Canalino and Middle Canalino cultures. Harrison defines a 
change from the Rincon Phase to the Canalino. For King, this is the division between 
his Early and Middle Periods.
Several authors (cf. D.B. Rogers, 1929; Harrison, 1964; Warren, 1968) have 
characterized the prehistoric people of the early Middle Period as land-based hunters. 
Some of them feel that the later maritime cultures could not have developed from this 
hunting orientation (D.B. Rogers 1929, Harrison 1964), while others feel that land based 
hunters have the technology they need to become maritime hunters (Warren 1968,1984). 
Interpretation of the SBa-71 archaeological data was attempted utilizing an economic 
model which also considers sociopolitical processes. The site data, including 
paleoenvironmental reconstruction, technological analyses, food refuse analysis, and 
intrasite patterning were used to determine whether marine resource specialization could 
have developed from a hunting technology.
The paleoenvironmental data indicates that while changes occurred within a similar time
frame to that known for interior California and the Southwest, the intensity of these
changes may not have been as marked. Offshore currents may have ameliorated some of
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the more drastic changes described for inland areas. During the early Holocene ocean 
levels rose relatively quickly, flooding 80-100 meters of previously terrestrial landforms 
every hundred years. Erlandson (1980) feels this massive inundation would have the 
effect of constricting the terrestrial ecological zone between the Santa Ynez Mountains 
and the ocean, and of concurrently increasing the diversity of marine habitats. The 
ultimate effect on plant communities may have been increasing floral variability as a result 
of the increasingly mosaic nature of channel vegetation (Erlandson 1980:144).
Analysis of the technological and morphological attributes of the chipped stone artifacts 
tends to contradict some of the conclusions of earlier researchers. While bifaces and 
projectile points were found, they did not constitute the majority of the artifacts 
recovered. Drilling and perforating tools, especially larger types typically used in the 
construction of plank canoes, made up a large percentage of the formal tools recovered. 
This evidence is highly suggestive that ocean-going craft were being constructed by the 
time SBa-71 was occupied at circa 2000 B.P. or earlier. A large variety of utilized flakes 
and flake tools were also recovered during the 1971 excavations. Without microscopic 
examination specific functions for these tools are hard to define. However, several of the 
described types are similar to tools described by others as spokeshave or shaft 
straighteners. There is also a group of tools typically described as chiseling or graving 
tools. This data provides further support for a woodworking emphasis. The relative 
scarcity of the kinds of debris typical of core reduction activities is indicative that tool 
production was occurring at the village site, while initial stages of reduction may have 
occurred at the procurement site. However, while it appears that larger chert cobbles 
were reduced at the acquisition site, there is evidence that smaller pebbles may have been 
reduced at the village site. In particular, the drilling tool technology indicates small 
pebble reduction using both direct percussion and bipolar reduction techniques (Crabtree 
1972).
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The groundstone analysis revealed several classes of groundstone tools which are 
traditionally identified with the processing of particular plant foods. Both mano and 
metate fragments, and mortar and pestle fragments were recovered during the 1971 
excavations. Protohistoric native Californians almost universally used the mortar and 
pestle to process acorns, while the mano and metate were used to reduce hard seeds. 
Rogers equates the presence of these two different grinding tool types with occupation by 
two distinct cultural groups at two different times. King, however, attributes the use of 
both of these tool types to Period M2b occupation (1981). To the author this variety of 
grinding tools suggests that a broad range of food processing activities were occurring at 
SBa-71.
While relatively great quantities of shell and stone beads and ornaments were recovered 
from the SBa-71 excavations, there is very little evidence which suggests that they were 
produced there. A few pieces of Olivella shell detritus were found (See Table 16), as 
were a few bladelet drills. This indicates some shell bead production might have 
occurred there, but it was probably not the specialized production known for 
protohistoric times. The bone tool technology also appears to have been little developed. 
The few tools recovered were grouped as awls, flakers and punches. Two shaped bone 
objects of unusual configuration were identified as atl atl spurs by Dr. Claude Warren 
(See Figure 26). These and the large contracting stem projectile points suggest that bows 
and arrows were not used. Spears and spear throwers appear to have been the weapons 
commonly in use.
Analysis of the food refuse indicates that a wide variety of shellfish and fauna were
utilized by the village occupants. Land mammal and sea mammal remains were found in
almost equal amounts. A few fish and bird remains were also recovered. The shellfish
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remains also suggest that a wide variety of types were use; species associated with 
relatively quiet waters predominated. The presence of a small number of curved shell 
fishhooks indicates fishing technology was developing, but other resources seem to have 
been more important to the subsistence of the prehistoric occupants.
Acquisition of raw materials and the subsequent production of tools used at SBa-71 
appears to have been limited by the availability of local toolstone resources. Most 
chipped stone tools were made from locally available Monterey and Franciscan cherts. 
These materials had the advantage of durability, but obsidian projectile points also seem 
to have been favored. These appear to have been imported in their final form to the Santa 
Barbara Channel region.
As I stated earlier, there is evidence that shell beads were produced at SBa-71, but other 
classes of artifacts, such as sandstone bowls and mortars must have been brought to the 
site in their finished forms. The kinds of tools and reduction refuse resulting from the 
production of groundstone tools wasn't found at SBa-71. The large numbers of tools 
which are associated with woodworking suggest that boat production was one of the 
main activities there. The nature of the exchange systems which were in place during the 
early Middle Period is not known. The highly developed exchange mechanisms in place 
during the Late Period are not evident from the archaeological data
The final section of this thesis attempts to deal with intrasite patterning. Interpretation of 
the spatial data was hampered because of various natural and cultural disturbances to the 
site area. No evidence of discrete activity areas could be discerned, although densities of 
refuse in general were higher in some areas. A variety of chipped stone tools were made 
at the site. One probable house feature, one other rock feature, and the southern and 
eastern portions of SBa-71 (See Map 3) yielded a high proportion of tools previously
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defined as woodworking implements. It is proposed that an individual who could obtain 
the resources and organize the labor necessary for canoe production would be able to 
achieve some status among his people. Organization beyond the household level is 
implied.
To conclude, the proposed land-based hunting orientation of ca. 1450 B.C. appears to 
have developed into something quite different by the time of the main occupation at SBa- 
71. The artifacts and midden constituent analyses suggest that a broad range of 
terrestrial, estuarine, and marine resources were used by the prehistoric occupants. They 
were building boats and delivering fairly high frequencies of sea mammal foods back to 
the site. Marine specialization appears to have been evolving even before the time SBa- 
71 was occupied. Sites which were occupied during the period between circa 1450 B.C. 
and A.D. 1 need to be located and characterized so that factors affecting the initial phases 
of this transition can be understood. While hunting of land mammals was one aspect of 
prehistoric subsistence at SBa-71, the acquisition of floral, estuarine and marine 
resources was apparently also important.
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z CM CM CM CM CO CO CO CO CO CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM
in in m in in in in in in m m uo in in in uo m UO UO UO UO UO in uo UO uo UO UO UO
CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 00 CO CO CO CO CO CO CO CO CO 00
Y - Y - r ~ *“ Y- Y- *“ Y" *“ ■*“ Y -
Ta
bl
e 
A
5:
 
D
eb
it
ag
e 
C
h
ar
ac
te
ri
st
ic
s
C
O
M
M
EN
TS
 
|
Po
ss
 
Po
tli
d
| P
os
s 
Po
tli
d 
I
(0
©
z £ 2 2 £ £ £
u>
©
>
©
£ £
(A©> £ £ £ £ £
tn
CD
>- £ £
in
£ 2 2
V)©
>- £ £
cn©
> 2
©
©
>
I/i©
> 2 £ £
W
o
o £ 2 2 Y
es
£ £ 2 £ £ £ £ £ £ £ £ £ £ £ £ 2 2 £ Y
es
£ 2 2 2 £ 2 [Y
es
 
|
Y
es
B
ro
 
|
X X X X X X X
CQ X X X
a
o
_> X X
Sh
 
P
t|
X X X X X X
R
ec
t|
X X X X
>
o X X
a
M
UI X X X X X X X
5 r X
ea
u . X X X X X X X X X X X X X X X X X X X
H X X X X X X X X X X X
£
H o ’ 0.
2
o ’ 0.
2
o ’ 0.
2
o ’
p
ro CVI
o ’ 0.
15
0.
3 CO
o o ' o '
i n
CO
o ’ 0.
45
o o 1.
39
0’
CVJ
0
CVJ
0 0.
25
i n
Cvj
O
9
"0
0’
CO
0 0.
2
0.
25
'0
.1
9 be'o.
5
0.
4
0.
4 r »
d
i n
o ’
9
0 CO
o ’
9
0 cn
o 0.
75
|°
.7
5
0.
75 CO
S
S
o]
o
6
0 in i n
o 0.
75 o
cvi
I"-
0
| S8'oj
I 
9
'°
CO
o '
8
0
m
in
8
0 q
S6'0j 1.
05 8"0
_ j
0.
4 © i n
o
6
0
9
0
8
0
9
0
8
0
6
0
0.
75 OJ 9'0|
r -
o 0.
55 CVJ h - o h -
o
CO
CO
r-.
0
| 5
9
0
8'° CVJ 0.
4 CO
cvj
O vj-
i n
in i n h -
ED 
A
N
G
l
o
O
o
o
o
tT
0
co
0
r-
CO
0
CO
O O
C\J
CvJ
0
i n
0 0
CO Oo
o
CVJ
cvj
o
CO
CO
0
O)
[6
3°
 
\
16
°
58
°
30
° 
I
0
O
•*?
0
CO
O
CVJ CVJ
O
<■
CO
0
41
°
75
° 0 0
in
CVJ
O
O
0
0
M
AT
 
1
Fr
an
 
C
he
rt
M
on
t 
C
he
rt
^
an
t 
Ch
er
t 
|
M
on
t 
C
he
rt
Fr
an
 
C
he
rt
Fr
an
 
C
he
rt
M
on
t 
C
he
rt
M
on
t 
C
he
rt
M
on
t 
C
he
rt
[M
on
t 
C
h
er
t]
M
on
t 
C
he
rt
[M
on
t 
C
h
er
t]
[M
on
t 
C
h
er
t]
M
on
t 
C
he
rt
M
on
t 
C
he
rt
|M
on
t 
C
h
er
t]
O
bs
id
ia
n
M
on
t 
C
he
rt
[S
ili
c 
Si
lts
t 
|
M
on
t 
C
he
rt
[M
on
t 
C
h
er
t]
| M
on
t 
C
he
rt 
|
Q
ua
rt
zi
te
M
on
t 
C
he
rt
| O
t 
C
he
rt 
]
Fr
an
 
C
he
rt
M
on
t 
C
he
rt
[M
on
! 
C
he
rt 
|
Fr
an
 
C
he
rt
I M
on
t 
Ch
er
t 
|
fM
on
t 
C
he
rt
-J
UJ
>
UJ-1 1.
0-
1.
5
1.
0-
1.
5 i n
d
1.
0-
1.
5
1.
0-
1.
5
1.
0-
1.
5
1.
0-
1.
5
1.
0-
1.
5
1.
0-
1.
5
|1
.0
-1
Ts
j
1.
5-
2.
0
|l
.5
-2
.0
]
11
.5
-2
7o
]
1.
5-
2.
0
1.
5-
2.
0 o
CVJ
in
1.
5-
2.
0
1.
5-
2.
0
]1
.5
-2
.0
]
1.
5-
2.
0
[l
.5
-2
.0
]
11
.5
-2
.0
1
1.
5-
2.
0
1.
5-
2.
0
U
N
IT
A
A
96
CO
<7>
<
< AA
96
 
|
A
A
96
A
A
96
A
A
96
A
A
96
A
A
96
A
A
96
9
6
W
| A
A
96
|A
A
96
|A
A
96
A
A
96
A
A
96
|A
A
96
A
A
96
A
A
96
|A
A
96
A
A
96
[A
A
96
] 96V
v| A
A
96
A
A
96
| F
tr 
4 
]
Ft
r 
4
Ft
r 
4
| F
tr 
4
|
Ft
r 
4
Ft
r 
4 
|
[F
tr 
4
1 
CA
T 
N
O
18
5-
22
75
18
5-
22
75
[1
85
-2
27
5]
18
5-
22
75
18
5-
22
75
18
5-
22
75
18
5-
22
75
18
5-
22
75
18
5-
22
75
[1
85
-2
27
5
18
5-
23
63
'
[1
85
-2
36
31
[1
85
-2
36
3
18
5-
23
63
18
5-
23
63
11 
85
-2
36
3
18
5-
23
63
18
5-
23
63
[1
85
-2
36
6
18
5-
23
63
[1
85
-2
36
3
11
85
-2
36
3]
18
5-
23
63
18
5-
23
63
O
CO
0
Cvj
in
CO 18
5-
22
60
11
85
-2
08
9
[1
85
-2
26
0
18
5-
20
89
11
85
-2
08
9]
18
5*
23
51
C
O
M
M
EN
TS
 
|
[D
bl
 H
in
ge
 
|
a
o
X 3 Y
es
2 3 3 3 3 3 3 3
(/)0)
>* 3 2 3 3 2 3
(/)a>
>- 3 3
w<D
> 2 3 3 3 3 3 3
V>
$ 3 3
0
o 3 2 2 3 3 3 3 3 3 [Y
es
 
|
2 3 2 3 |Y
es
2 3 3 3 3 2 2 3 3 3 3 3 3 3 Y
es
0
ffl X X X X X X X X X X X
ffl X
a.
O)- j
Sh
 
P
t|
o
0
a X X X X X X
>
o
a
X
ui X X X X X X X X X X X X X
a
_j X X X
a
u. X X X X X X X X X X X X X X X X X X X X X
ll X X X X X X X
Th
 
1
o 0
.2
5 CVJ
d
CM
o
CO
o
CM
o
CO
o 0
.2
0
^
0.
4 CM
o 0.
2 CM
o 0
.1
5
0.
4
d
CM
o
in
o 0
.1
5
0
.1
5 CO CO
o o
CM
d
8
9
^ 0
.1
^
0.
26
o 0
.2 o
8
‘°|
5
6
0 - CM
I s
6
'° CO
8
0
S
8
‘0 CO CM CM
9
6
0 T in
0
.7
5 9
'0 N.
o
CO CO CO - O)
CO
8
0 CO CO
8
0 o
0
.7
5
1.
05 80
|l 
.85
 
|
- I CM o 90
S
B
'ol
CO © CVJ o>
o
CM
CM
f"-
o
o T O rr CM
6 
0
1
S
8
‘0 COo
CO CO
cvi
o>
8
8
0 in r-
co
8
0
0.
7
5
0.
75
 
|
r-.
o
o
cvi
ED 
A
N
G
o
CO
0
CO
o
CM
CO
O
CO
CO
CM
o
rr
CM
o
CM
CO
o
CM
CM
Ol
h-
o
O)
0
CO
28
° ■M-
in r**
o
CO
e
O)
O
O)
in 53
° 0rr
CO
CO
0
CO
rv.
o
CM
CO
O
O
CM 2
9
° 0CM
CM
O
CO
CM
o
h-
O
CO
CO 6
6
° oo
CO
o
CM
M
AT
 
1
M
on
t 
C
he
n
M
on
t 
C
he
n
M
on
t 
C
he
n
| F
ra
n 
C
he
rt 
|
[M
on
t 
C
h
er
t]
M
on
t 
C
he
rt
[M
on
t 
C
he
rt
Fr
an
 
C
he
rt
Fr
an
 
C
h
er
tl
[M
on
t 
C
he
rt
Fr
an
 
C
he
rt
M
on
t 
C
he
rt
| M
on
t 
C
he
rt 
1
[F
ra
n 
C
he
rt 
j
|F
ra
n 
C
he
rt
| F
ra
n 
C
he
rt
j M
on
t 
C
he
rt
Fr
an
 
C
he
rt
M
on
t 
C
he
rt
M
on
t 
C
he
rt
M
on
t 
C
he
rt
| F
ra
n 
C
he
rt 
1
O
bs
id
ia
n
Fr
an
 
C
he
rt
| V
ol
ca
ni
c
M
on
t 
C
he
rt
Fr
an
 
C
he
rt
|M
on
t 
C
he
rt
Fr
an
 
C
he
rt
Fr
an
 
C
he
rt
Fr
an
 
C
he
rt 
j
LE
V
E
L
UN
IT
 
|
Ft
r 
4
Ft
r 
4
Ft
r 
4
[F
tr 
4 
|
[F
tr 
4 
|
Ft
r 
4
| F
tr 
4
Ft
r 
4 
1
Ft
r 
4
[F
tr 
4
Ft
r 
4
Ft
r 
4
U- [F
tr 
4
[F
tr 
4
| F
tr 
4
[F
tr 
4
Ft
r 
4
Ft
r 
4
Ft
r 
4
Ft
r 
4
| F
tr 
4 M-
U. Ft
r 
4
[F
tr 
4
LL Ft
r 
4
| F
tr 
4
Ft
r 
4
Ft
r 
4
| F
tr 
4
| 
CA
T 
NO
 
|
1
8
5
-2
2
6
0 oCO
CM
CVI
in
CO 1
8
5
-2
2
6
0
|l
8
5
-2
2
6
o
|
j 1
8
5
-2
2
6
o
[
1
8
5
-2
2
6
0
11 
8
5
-2
26
0]
1
8
5
-2
1
9
7
18
5-
21
 
97
[ 1
85
-2
1 
97
1
8
5
-2
2
6
0
1
8
5
-2
2
6
0
[l 
8
5
-2
2
6
0
[ 1
8
5
-2
2
6
0
11
8
5
-2
2
6
0
] 1
8
5
-2
0
8
9
[1
8
5
-2
0
8
9
1
8
5
-2
3
5
8
18
5-
21
 9
7
1
8
5
-2
1
9
7
1
85
-2
35
1
|l
8
5
-2
2
6
0
18
5-
23
51
18
5-
23
51
[1
8
5
-2
1
9
7
1
8
5
-2
1
9
7
[1
8
5
-2
0
8
9
J1
35
-2
1 
97
a i
CO
o
CM
in
00
11
85
-2
1 
9 
7
j
1
8
5
-2
0
8
9
Ta
bl
e 
A
5:
 
D
eb
it
ag
e 
C
h
ar
ac
te
ri
st
ic
s
C
O
M
M
E
N
T
S
 
|
B
ip
o
la
r
o tr> i/> IA IA (A IA
X £ £ 2 2 2
0)
> 2 2
Q>
> 2 2 [N
o
2 2 2
a>
> - 2 2 2 2 >■ > 2 2 2 > 2 > 2 N
o
k_ to IA IA y>
0
o 2 2 2 2 2
a>
> 2 2 2 2 2 > 2 2 2 2
0)
> 2 2 2 2 2
QJ
> 2 2 2 2 2 > 2
0
k.
CD X X X X X
ffi X X
Ql
0)
- I X
a
u> X X
o
o
X X X X X X X X X
>
O X
a
UJ X X X X X X X X X X X X
a
_ i X
os
X X X X X X X X X X X X X X X X X
I X X X X X X X X X X X X X
in in in u*> in in in in in in in in
£ T- t- Y- CM 01 CM CM CM CM CO Tf CM CM CM CM CM CO CO CM CO -M- CO Y— CM CM CM m m
H Y- o o o O o O o o O O o o o O O O — o o o o O o o o o o O o o
in m in m in in m
% 00 0 ) tv CM 0 ) cn 00 o o CO tT CM CM o in CO in in in CO o rv o o 00 CD CD CO CO O)
y- O o y- o CM O Y- — o y- CM t - Y- o «- *- y- y- Y- o o o Y- o o o o o Y~ Y-
in in in in m in m in
_J io o 00 Y- CO CM CM »— rv tv O CO in CO «3- 00 tv co 00 *- in IV CM Y— CM o o CM O)
CVJ r - Y- o Y- Y- T~ T“ y- o y- T- CM »- T- y- y- in Y- CM T- Y- o Y- Y- Y- Y- Y- CM o
cJ o
z O
< o 0 0 o 0 0 o 0 0 o 0 O o o o o o 0 CO o o 0 o o 0 o
o 00 00 tv CM fV CM r— 00 tv CO TT CO 0 rv CO 0 T— 00 in CO CO o O CD 00 CM Y— in
UJ Tf TJ- CM CO Y- CO in •O’ y— tv CM fv CM CO tv in ** *- CO *- CO Y- CM CM Y~ Y— m
r r t r r r r r r r r r <N- r t : r r r r r t : r r r
o a) a> Q) a> (i) a) 0) 0) m 0) 0) q 0> (D (i> 0 0
H £ x ; . c r : c SZ SZ •C £ . c JC SZ SZ . c £ SZ
< o o 0 O O O O O O O o O N O o O O N CJ O O u cn O O <J o O O O O
£ o cr c c c c c c c m c c c c: ffl c w c c u CT c c tr c: c c c
n n o o o T» o a o a o o o o o o
2 s o 5 5 5 5 2 LL 2 2 LL O LL 2 LL 2 o 2 cn 2 2 cn 2 2 2 2 2 2 2 LL
in m in in in in in in m m in
UJ Y~ Y“ Y~ Y- Y- Y“ Y- Y- Y- Y-
UJ o o o o o o o o o o o
- J , , , . . , . . . . . . . . . ■ . T~ *- Y“ Y~ Y~ Y- Y- Y- Y- Y~ Y-
H r f TT *3- tT TI­ Tj- tT Tt TT O’ tT tT CO CO CO co CO CO co co co co co co co co
Z
-> LL LL Cl LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL U. LL LL LL LL LL LL LL LL
v- o> O O CD CD O O O O CD tv in in CD CM CM CM CM CM CM CM CM CM CM CM
( J LO o> in m in 00 CO CO CO CO CO CO CO CO CO CD CM CM rv tT Tf Yf TJ- Tf Tf tJ- TJ-
z CO CO O CM CM O O CM CM CM CM © Y— Y— CO in in m in in in m in m in in in
CM CVJ CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM Y- CM CM »— Y- Y~ Y— Y— Y- Y- Y— ■Y- Y- Y—
in m in in in in in in in in m in in in in in in in in in m m in in in in in 10 in in
CO CO CO CO 00 00 CO CO CO CO CO CO CO CO CO CO co CO CO CO CO 00 CO 00 CO 00 CO 00 CO CO 00
Y- ■*“ Y- 'r~ Y- *■" V- T_ Y- •“ ,r~ Y- T~ *"■ ■*" r “
Ta
bl
e 
A
5:
 
D
eb
it
ag
e 
C
h
ar
ac
te
ri
st
ic
s
C
O
M
M
E
N
T
S
 
|
a IA IA V)
X 5 £ 5 2 £ 2 £ £ 2 2 £ £
0)
> 2 2
CD
> £ £ 2 £ 2 2 £ 2 >
u V) IA CO (0
0
a 2 £
©
>
©
> £ 2 £ £ 2 2 £ £ £ 2 > > £ £ 2 £ > > - £ 2 £
0
CD X X X X X X
m X
a .
o>
- j
a .
£
X
O
o
cc X X X X X
o
a
X
UI X X X X X X X X X X X X
a
_ i X X X X
<9
X X X X X X X X X X X X X
[Z X X X X X X X X
iA iA iA iA iA iA
£ in in r^. eg eg eg eg y~ CD CO g eg y— g o IV eg CO eg eg O) ▼“ eg eg eg
H o o o o o o o O O o o o o o eg o o o o o o »- o o o
in in in in in
CD y— eg rv rv y- g o O) CD eg CO o rv rv *“ *■“ eg CD CO CO 00 g-
r - CO eg o r- r - — — «- *- T- eg g eg «- » - eg *“ o o *-
in in in in in m in in
- J in in CO m g o CO cg CD CO eg rv O) 05 in o eg O) CO in m o in »“ y-
eg eg T- T- T- T- » - T- T- t - o o «- Tf CO o o eg *- *- »- y-
i i
z o
< o 0 o o o o o 0 o 0 o o o 0 o o 0 o o o
0 o CD 0 m »— in eg CD CO eg eg *— 0 CO rv g - o> in g- rv O »— rv
u t CO CO m CD CO y- g CO CO g g g CO g eg o CO g- CO CO CO g- *- CD
- r r r r . t r t r t : r t r t r c t r t r t t r t r
o a> (7) a) © 0) © © a m a> CD a>
H* £5 £ r £ £ £ £ £ £ £ £ £
< C) O o O o O o O O o o o o o o o O O o o O O o o O
s c c c c c c c to c c c c c c C" c
CD m o o n o n o o o o o n o
LL 5 5 LL 5 S LL U. U. :> £ 2 :» (/) £ £ LL > LL £ LL
, 1 in m in in m m in in in in o o O o in in m in in in w in in in m
UI *- T- T- T“ r - T- T- eg eg eg eg eg eg eg eg eg eg eg eg eg eg eg
u t Q o o o o o o o o o in in in in o o o o o o o o o o o
- j T- «- *- T- T- *- *- »- 1- T“ *- T“ *- eg eg eg eg eg eg eg eg eg eg eg
H* CD CD CD CD CO CO CD CD CD CD CO CD CO CD CO CD CD CD CD CO CD CD CD CO
Z
3 u. LL LL LL LL U. ll IL U. LL LL LL LL LL LL LL LL LL LL LL LL LL LL LL u.
cg eg eg eg cn eg rT g Tf CD g g g g’ g* g- g* g g- g- g(J <3* g g- Tj* g CD g in in in CD O) o> 05 05 o> o> 05 05 05 O) 05
Z in in m m m m in m o m in in in m tn in in in in in in m in m in•— «— y— y— y~ *- y— *- y~ ▼- •- y- T- •“ y— »— y~
m in in in in in in in in in in m in in in in in in in in in in
CO CO CO CO 00 CO CO CO CO CO CO 00 CO CO CO CO CO a> CO 00 CO CO CO CO 00*- ** T~ T" T_ T- T"
Ta
bl
e 
A
6:
 
G
ro
un
ds
to
ne
 
B
ea
ds
 
an
d 
T
oo
ls
D
ES
CR
IP
TI
O
N
 
I
b
gLL
£
H
5
-j
w
z
in
o
inN-
UJ
d
CM
o o
UJ
o
UJ
o o
UJ
d d
UJ
o d
CM
d
UJ
o d o o
UJ
d
UJ
o
UJ
d o o
CM
o
UJ
o
CM
o o
CM
o
UJ
o o o
UJ
o d d o o o
a
Cfl COo
CD m
o d
05
o
05
o
cn05
o
m05
d
05
o o
05
o
TT
o
in05
d
05
o
in05
o
in05
o o d
in05
o
mrr
d
inTT
d
m’«*■
o
in
d o
in05
o
in05
o
in05
o
m05
d
in05
o
in05
d
in05
d
m05
d
m05
d
m05
d
in05
o
in05
o
m05
o
a
e *?o
£
8
CM
d
m
d
CM
o
CM
o
CM
o
CM
d
m
d
CM
o
CM
o
CM
o
CM
d
m
o
CM
o
CM
o
CM
o
CM
d
CM
o
CM
d
CM
d
m
d
05
o
CM
o
CM
d
inCM
o
CM
o
CM
o
CM
o
CM
d
CM
o
CM
d
CM
d
CM
o
CM
d
CM
o
CM
o
M
AT
 
|
(S
TE
AT
IT
E 
|
(S
AN
DS
TO
NE
 
|
ST
EA
TI
TE
 
|
(S
TE
AT
IT
E 
|
(S
TE
AT
IT
E 
|
£
§UJHCO ST
EA
TI
TE
 
|
ST
EA
TI
TE
gUJ
CO [S
TE
AT
IT
E in
§UJJ-CO [s
te
a
ti
te
 
|
[S
TE
AT
IT
E 
|
[S
TE
AT
IT
E 
|
| S
TE
AT
IT
E 
|
lUJ
£ | S
TE
AT
IT
E 
|
(S
TE
AT
IT
E 
|
(S
TE
AT
IT
E 
|
| S
TE
AT
IT
E 
|
P
gUJ
<7i
\a
1cn | S
TE
AT
IT
E 
(
| S
TE
AT
IT
E 
|
[S
TE
AT
IT
E 
|
(S
TE
AT
IT
E 
1
£
5UJ
s (S
TE
AT
IT
E
[S
TE
AT
IT
E 
|
[S
TE
AT
IT
E 
|
P
P<UJj-cn | ST
EA
TI
TE
 
|
(S
TE
AT
IT
E
(S
TE
AT
IT
E V!
gUJ
s
£
UJr—cn
£
J—
2
&
£
<UJ
fc
TY
PE
 
I
BE
AD
-B
AR
RE
L 
|
BE
AD
-D
IS
C 
|
{B
EA
D-
DI
SC
 
{
j B
EA
D-
DI
SC
 
|
BE
AD
-D
IS
C 
|
oCO
a
o
2CD BE
A
D
-D
IS
C
(B
EA
D-
DI
SC
 
|
8
a
m (B
EA
D-
DI
SC
 
|
(B
EA
D-
DI
SC
 
(
(B
EA
D-
DI
SC
 
(
(B
EA
D-
DI
SC
 
|
(B
EA
D-
DI
SC
 
1
(B
EA
D-
DI
SC
 
(
8
Q
m (B
EA
D-
DI
SC
 
j
(B
EA
D
-D
IS
C
(B
EA
D-
DI
SC
 
|
(B
EA
D-
DI
SC
 
;
(B
EA
D-
DI
SC
 
1
| B
EA
D-
DI
SC
 
1
| B
EA
D
-D
IS
C
| B
EA
D-
DI
SC
 
j
ocn
a
m
Ocn
a
9UJCO [BE
A
D
-D
IS
C ocn
a
| BE
AD
-D
IS
C 
|
(B
EA
D-
DI
SC
 
;
ocno
9UJCO | BE
AD
-D
IS
C 
|
[B
EA
D
-D
IS
C
(B
EA
D
-D
IS
C
[B
EA
D-
DI
SC
 
|
(B
EA
D-
DI
SC
 
|
| BE
AD
-D
IS
C 
|
[B
EA
D-
DI
SC
 
1
UJ>UJ
1
.0
-1
.5 
|
o
CMin
o
in
d
cn
o
o
CMin
©
CM
in
o
CM
in
o
CMin
o
CMin
o
CM
in
[T
.5
-2
.0
 
|
o
cvi
in
©
cviin
o
CM
in
©
cvi
in
p
CMin
o
CM
in
o
CMin
o
CM
in
o
cviin
o
CMin
o
CMin
|l
.5
-2
.0
 
'
11
.5
-2
.0
 
|
m
o
o
o
cvi
in
o
cvi
in
p
CM
in
[7
.5
-2
.0
 
|
o
CM
U5
o
cvi
in
o
cvi
in
[7
.5
-2
.0
 
]
o
cvi
in
o
cvi
in
o
cvi
in
|l
.5
-2
.0 oCMin
UN
IT
 
I
DA
TU
RA
 
5 
|
cn
O DE
 
3 
N 
1/
2^
UJo
CM
UJa
CM
UJ
Q
CM
UJo
CM
UJ
Q
CM
UJ
O
CM
UJ
Q
CM
UJa
CM
UJ
a
CM
UJ
a
CM
UJ
o
CM
UJa
CM
UJ
o
CM
UJ
a
CM
UJ
Q
CM
UJ
a
CM
UJ
o
CM
UJ
O
CM
UJ
a
CM
UJa
CM
UJ
Q (D
AT
UR
A 
4
CM
UJ
Q
CM
UJ
O
CM
UJ
a
CM
UJ
a
CM
UJ
a
CM
UJ
o
CM
UJ
o
CM
UJ
O
CM
UJ
O
CM
UJ
O
CM
UJ
a
CM
UJ
a
CM
UJ
a
I 
CA
T 
NO
 
| inoTT
OinCO
11
85
-0
48
4)
(1
85
-1
13
71
p
8
5
-2
0
9
S
| toCOCO
inCO
coCOCD
uico
COCOCO
inCD
COCOco
inCO
COCOCO
inCO
[1
85
-1
66
6; coCOco
ineo
cocoCO
inCO
coCOCO
inCD
COCOco
inCD
CO
10co
in
CO
coCOCO
inCD
(1
85
-1
66
6
11
85
-1
66
6
(1
85
-1
66
6 COCOco
inCO
COcoCO
inCD
coCOCO
in
»
coCOCO
inCD
11
85
-1
66
6 rvCO
oinCO
(1
85
-1
67
4, rv
co
in
CD
0 -
cO
in
05
11
85
-1
6 
74
<0
in
CD
0*.
to
inCO
vN.
<o
in
o
rv
(O
inCO
rv
(O
in
CO
<7r»
to
inCD
rv
to
inCD
•o
rv
io
inCD
n
rv
to
in
CO
Ta
bl
e 
A
6:
 
G
ro
un
ds
to
ne
 
B
ea
ds
 
an
d 
T
oo
ls
D
ES
C
R
IP
TI
O
N
 
I
i I i
|
| R
AI
SE
D 
RI
DG
E 
AR
OU
ND
 
OU
TS
ID
E 
|
30
1
is>
f fl
gUJ
UJo
[B
LA
NK
-N
O 
HO
LE
 
DR
IL
LE
D 
|
£
H*
S
-1
1-
X o
U>
o
in
o
CM
o o o
IA
d d o o o d
UJ
o
CM
o d d o
CM
o d
m
o o
CO iA
d
a
cn
mCO
o
mco
d
TT
d
mCO
o d
mCO
o d
inco
o
n
o
inCO
d
mCO
o
*y
d
mCO
d
in
o
*y
o d
CD
o
co
o
inCO
o o
TT
o
in
CO
d o
TT
o d
inco
o d o
9 co
d
CO
d
ry
o
<0
o d
o
©
in
o
CM
o
CM
d
CM
o
CM
d
CM
o
CM
o
CM
o
CM
o
CM
d
CM
d
CM
o
CM
o
m
d d o
OJ
d
CM
o
CM
o
OJ
o
Ol
o
CM
d
CM
o
in
o
mOJ
d
CM
o
in
d
m
o
CM
o
in
d
OJ
d
CM
o
M
AT
 
I
IS
Icn
is
g
£cn
is
>—
IS
ft
£
£
is
cn 1cn
Vi
§UJ
ft
V!
icn
IS
§
cn
is
1Hcn
Vi
5
Vicn
Vi
1cn
Vi
icn
1UJ
cn
IS
Icn
IS
f=
gcn
£
Sc
•scn
IS
p
gcn
is
Icn
is
p
1cn
IS
1
ft
IS
icn
is
icn
IS
&
IS
icn
is
g
£cn
is
1cn
IS
g
IS
cn
IS
K
CO
is
gUJ
CO
is
p
a
cn
£
£
IS
cn
is
§Hcn
is
g
IS
cn
£
£UJh*
cn
is
p
a
f t
IS
<UJHcn
£
£UJ
cn
IS1—
a
ft
TY
PE
 
|
ocno
m
ocn
aQ
3
CD
ocnQ
9UJm
ocno6<UJ
CD
ocn
a
9UJCD
ocno
§m
ocn
a6
aCD
8O
9UJ
CD
ocno6
a
CD
ocnoQ<UJ
CD
ocno6<UJ
CD
ocno
9UJCD
ocna
9UJCD
ocnQ
§
CD
ocno
d
a
CD
ocno
9UI
CD
OcnQ
9UI
CD
ocno6
aCD
ocno
d
<UJ
CD
ocn
D
Q
<UJ
CD
Ocn5
9UJ
CD
ocn
o
a
<UJ
CD
ocn
o
3CD
ocn
o
9UJ
CD
ocn
o
o
<UJ
CD
o
cn
0
1 CD
ocn
a
d
a
CD
ocn
o
d<UJ
CD
8
O
9UJ
CD
ocn
Q
Q<UJ
CD
ocn
o
d
<UJCD
ocn
o
d
<UJ
CD
ocn
o
d
<UJ
CD
ocn
a
d
<UJ
CD
ocn
o
d
<UJ
CD
ocn
o
d
<UJ
CD
8
a
d<UJCD
ocn
o
Q
<Ul
CD
LE
VE
L 
|
0
01 
in
O
CM
in
o
CM
in
o
CM
in
O
cvi
in
o
CM
in
o
CM
in
o
cvi
in
9
oi
in
9
oi
in
9
oi
in
9
oi
in
O
CM
in
m
o
9
in
o
9
in
d
9
oi
in
9
oi
in
9
in
o
O
in
d
9
in
d
o
ui
o
9
in
o
9
in
o
o
ui
d
9
ui
d
in
o
d
in
o
o
in
o
o
in
o
d
in
o
d
in
o
UT
o
Ul
d
1 
im
n
CM
UJ
a
CM
UJ
a
CM
UJ
o
CM
UJ
a
CM
UJ
a
CM
UJ
Q
CM
UJ
o
CM
UJ
o
CM
UJQ
CM
UJ
o
CM
UJa
CM
UJ
o
Ol
UJa
a
3
H
<
O
m
O
CM
UJ
o
Ol
CO
K
Olco
f -
CM
UJ
Q
CM
UJ
Q
£u.
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Table A H : Asphaltum Characteristics
CAT NO UNIT LEVEL WT. a COMMENTS
1 1 8 5 - 0 0 6 9 H 144 0 . 5 - 1  .0 1 0 8 . 5
2 1 8 5 - 0 2 1 1 I 65 0 - 0 . 5 2 2 . 6 Tarring Pebble
3 1 8 5 - 1 1 4 0 Feature 6 0 . 5 - 1 . 0 7 . 2
4 1 8 5 - 1 1 4 1 Feature 6 8 . 8
5 1 8 5 - 1 3 3 7 A 49 0 . 5 - 1  .0 4 3 . 4
6 1 8 5 - 1 3 3 8 A 54 0 . 5 - 1  .0 0.1
7 1 8 5 - 1 3 3 9 A 55 0 - 0 . 5 1 7 . 8
8 1 8 5 - 1 3 4 0 B 67 0 . 5 - 1 . 0 1 0 7 . 8
9 1 8 5 - 1 3 4 3 D 10 0 - 0 . 5 9 . 8
1 0 1 8 5 - 1 3 4 6 D 10 0 . 5 - 1 . 0 3 4 . 6
1 1 1 8 5 - 1 3 5 4 DE 1 0 . 5 - 1  .0 1 8 . 9
1 2 1 8 5 - 1 3 6 2 D E 3 0 . 5 - 1  .0 2 2 4 . 5
1 3 1 8 5 - 1 3 6 4 E 55 0 - 0 . 5 1 8 . 8
1 4 1 8 5 - 1 3 6 4 E 55 0 - 0 . 5 2 8 . 7 Asphaltum coated rock
1 5 1 8 5 - 1 3 6 5 E 148 0 . 5 - 1 . 0 6 . 4
1 6 1 8 5 - 1 3 7 3 G 148 0 . 5 - 1  .0 1 . 3
1 7 1 8 5 - 1 3 7 5 H 77 0 . 5 - 1  .0 7.1
1 8 1 8 5 - 1 3 7 7 H 77 1 . 5 - 2 . 0 1 . 9
1 9 1 8 5 - 1 3 7 8 I 65 Surface 9 . 6 Asphaltum coated rock
2 0 1 8 5 - 1 3 7 9 H 144 1 . 0 - 1 . 5 4 . 3
21 1 8 5 - 1 3 8 3 I 65 0 - 0 . 5 0 . 7
2 2 1 8 5 - 1 4 0 0 M 36 1 . 0 - 1 . 5 0 . 4
2 3 1 8 5 - 1 4 1 1 N 55 0 . 5 - 1 . 0 2 4 . 6
2 4 1 8 5 - 1 4 1 3 N 65 0 - 0 . 5 1 2 . 8
2 5 1 8 5 - 1 4 1 4 N 65 0 - 0 . 5 8 8 . 5
2 6 1 8 5 - 1 4 1 5 N 65 0 . 5 - 1 . 0 7 1 . 5
2 7 1 8 5 - 1 4 1 7 T 69 0 - 0 . 5 5 1 . 0 With shell
2 8 1 8 5 - 1 4 2 1 U 54 0 - 0 . 5 6 9 . 7
2 9 1 8 5 - 1 4 5 4 H 77 0 . 5 - 1 . 0 5 . 6
3 0 1 8 5 - 1 4 6 3 AA45 0 . 5 - 1 . 0 1 2 . 1
3 1 1 8 5 - 1 5 1 5 M 36 0 . 5 - 1 . 0 1 0 . 0
3 2 1 8 5 - 1 5 9 2 Ftr 6 So 1 . 0 - 1  .5 2 . 5
3 3 1 8 5 - 1 5 9 2 Ftr 6 So 1 . 0 - 1  .5 0 . 4 Plug
3 4 1 8 5 - 1 6 1 3 Ftr 6 Balk 2 . 0 - 2 . 5 3 . 8
3 5 1 8 5 - 1 7 2 1 B H Trench 1 . 7
36 1 8 5 - 1 7 6 1 BH Trench 6 . 6
3 7 1 8 5 - 1  8 2 9 DE 1 1 . 0 - 1  .5 1 . 6
3 8 1 8 5 - 1 9 2 0 Feature 12 1 . 5 - 2 . 0 0 . 2 DE 2
3 9 1 8 5 - 1 9 7 5 DE 3 N 1/2 1 . 0 - 1 . 5 0 . 5
4 0 1 8 5 - 2 0 7 0 GG199 0 - 0 . 5 5 6 . 3 Asphaltum coated rock
4 1 1 8 5 - 2 0 7 7 GG199 0 - 0 . 5 6 8 . 5 Asphaltum coated rock
4 2 1 8 5 - 2 1 4 7 Burial 11 Final Screen 3 . 2
4 3 1 8 5 - 2 1 8 2 Burial 27 1 . 0 - 2 . 0 0 . 4 T 69 & Ext
Table A11: Asphaltum Characteristics
CAT NO UNIT LEVEL WT. a COMMENTS
4 4 1 8 5 - 2 2 5 9 GG199 5 5 0 . 9 Asphaltum coated rock
4 5 1 8 5 - 2 2 6 1 A 55,  Ftr 4 Matrix 6 2 . 7
4 6 1 8 5 - 2 3 7 1 Z 107 0 - 0 . 5 2 9 . 0 Asphaltum coated rock
4 7 1 8 5 - 2 3 7 4 Z 107 0 - 0 . 5 9 7 . 5 Asphaltum coated rock
4 8 1 8 5 - 2 3 7 8 AA96 0 - 0 . 5 5 0 . 2 Asphaltum coated rock
4 9 1 8 5 - 2 3 8 7 AA96 0 - 0 . 5 3 5 . 6 Asphaltum coated rock
5 0 1 8 5 - 2 3 9 7 Z 170 0 - 0 . 5 8 . 6
5 1 1 8 5 - 2 3 9 8 Z 170 0 - 0 . 5 9 . 8
5 2 1 8 5 - 2 4 0 9 Z 170 0 . 5 - 1  .0 4 . 0
5 3 1 8 5 - 2 5 2 4 J 17 0 - 0 . 5 4 . 6
5 4 1 8 5 - 2 8 1 6 0 . 6
Table A12: Pigment Characteristics
CAT NO UNIT LEVEL WT q. COMMENTS
1 1 8 5 - 2 1 8 3 T 69 1 . 0 - 1 . 5 8 . 2 Burial associat ion
2 1 8 5 - 1 9 5 0 DE 2x 1 . 5 - 2 . 0 3.1
3 1 8 5 - 2 1 9 4 Feature 12 0. 1
4 1 8 5 - 1 6 4 9 DE 2x 1 . 0 - 1  .5 6 4 . 9
5 1 8 5 - 2 2 5 1 DE 4 1 . 0 - 1 . 5 3 . 9
6 1 8 5 - 1 6 4 6 D E 2 x 1 . 0 - 1 . 5 0 . 8
7 1 8 5 - 1 0 5 7 U 54 1 . 0 - 1 . 5 7 . 0
8 1 8 5 - 1 6 1 1 Ftr 6 Balk 2 . 0 - 2 . 5 8.1
9 1 8 5 1 9 8 5 DE 2 1 . 0 - 1 . 5 1 . 2
1 0 1 8 5 - 1 1 0 6 T 112 0 . 5 - 1 . 0 0 . 3
1 1 1 8 5 - 2 1 5 4 Burial 13 1 . 0 - 1 . 5 8 . 4 DE 4
1 2 1 8 5 - 2 8 2 1 F F05 0 . 5 - 1 . 0 6 . 8
1 3 1 8 5 - 1 4 7 1 B B 5 8 0 . 5 - 1 . 0 0 . 5
1 4 1 8 5 - 2 6 3 2 DE 1 0 . 5 - 1 . 0 0 . 5
Map 3: SBa 71 Excavation Plan 
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